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ABSTRACT 
 
Background.  This research explores a different view of the picky or fussy 
eater. Although occupational therapists and speech therapists are aware that 
children with sensory defensiveness and specific tactile defensiveness have 
different eating habits, this has not been described before.  
 
Method.  A food questionnaire was compiled to evaluate eating habits of 
children with aversions to foods.  
The questionnaire covered the following:   
 Biographical detail 
 Detail of parent or guardian and family eating habits 
 Feeding habits of child 
 Smell and temperature of food and texture of food eaten by child 
 Detail of child’s likes/dislikes of food 
 Food table of food served, feeding of child, likes and dislikes, to cross-
check detail reported in previous questions 
 Allergy detail of child 
 Medical history of child 
 
Subjects were screened, using a checklist for tactile defensiveness and then 
the experimental and control groups were identified by using the Winnie Dunn 
Sensory Profile Caregiver Questionnaire.  The children were also evaluated 
by speech therapists and the experimental group was subjected to blood tests 
for allergies. 
 
Results.  The results of Winnie Dunn Sensory Profile Caregiver Questionnaire 
were statistically significant at the α = 0.01 level for the experimental group of 
tactile defensive children with regard to the following: sensory seeking 
differences, oral sensory seeking differences, sensory sensitivity differences, 
touch processing differences, oral sensory processing differences results. 
 
Mouth abnormalities and hypersensitive gums were found to be statistically 
significant by the speech therapists.   
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The data from the checklist showed that the tactile defensive children are 
picky eaters.  This research confirmed that the eating habits of the tactile 
defensive children and the non-tactile defensive children differ significantly.  
The tactile defensive group had a fair to poor appetite. The study also 
revealed that a significantly larger proportion of tactile defensive children 
hesitate to eat unfamiliar foods than their non-tactile defensive peers.  Only 
48.3% of the tactile defensive children eat a typical family meal compared to 
97.0% of the non-tactile defensive children.  Chewy meat and crunchy foods 
(carrots, celery) is eaten by 51.7% and 48.3% of the tactile defensive children 
respectively, compared to 93.9% and 84.8% of the non-tactile defensive 
children. 
 
Statistically significant results of food not accepted by tactile defensive 
children compared to their peers were: mashed table foods, chewy (meat), 
crunchy foods (carrots, celery) and the typical cooked family meal. 
 
The FX5-Paediatric food screen was positive for 33% of the experimental 
group. 
 
Conclusions.  The results show that tactile defensive children have a limited 
choice of foods and have a pronounced aversion to certain 
textures/consistencies, smell, and temperatures of food compared to children 
who are not tactile defensive.   
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SAMEVATTING 
 
Agtergrond.  Hierdie studie het ‘n alternatiewe siening van die kieskeurig en 
puntenerige eter ondersoek. Hoewel arbeidsterapeute en spraakterapeute 
bewus is dat kinders met sensoriese defensiwiteit en spesifiek tasdefensiwiteit 
verskillende eetgewoontes het, is dit nog nie voorheen beskryf nie. 
 
Metode.  ‘n Voedselvraelys was ontwikkel om die eetgewoontes van kinders 
met aversies vir voedsel te evalueer. 
Die vraelys het die volgende aspekte gedek: 
 Biografiese detail 
 Detail van ouer of voog en familie eetgewoontes.   
 Eetgewoontes van die kind 
 Ruik en temperatuur van voedsel sowel as tekstuur van voedsel geëet 
deur die kind 
 Detail van die kind se voor en afkeure van voedsel 
 Voedseltabel van voedsel bedien, voeding van die kind, voor en 
afkeure om vorige vrae te kruiskontroleer  
 Allergie detail van die kind 
 Mediese geskiedenis van die kind 
 
Die proefpersone was gekeur deur die gebruik van ‘n kontrolelys vir 
tasdefensiwiteit. Hulle was dan geidentifiseer en verdeel in die eksperimentele 
en kontrole groepe, deur gebruik te maak van die Winnie Dunn sensoriese 
profiel versorgers vraelys (Winnie Dunn Sensory Profile Caregiver 
Questionnaire).  Die kinders is ook ge-evalueer deur spraakterapeute en die 
eksperimentele groep se bloed is getoets vir allergie. 
 
Resultate.  Die resultate van die Winnie Dunn sensoriese profiel versorgers 
vraelys was statisties betekenisvol by die α = 0.01 vlak vir die eksperimentele 
groep van tasdefensiewe kinders wat betref die volgende: sensoriese 
soekende verskille, orale sensoriese soekende verskille, sensoriese 
xi 
 
sensitiwiteits verskille, tas prosesserende verskille, orale sensoriese 
prosesserende verskille. 
 
Mond abnormaliteite en hipersensitiewe tandvleis was statisties betekensvol 
verskillend  volgens evaluering deur die spraakterapeute. 
  
Die resultate van die kontrolelys wys duidelik dat die tasdefensiewe kinders 
kieskeurige eters is met fiemies vir kos.  Die navorsing het bevestig dat die 
eetgewoontes van die tasdefensiewe kind beduidend verskil van die nie-
tasdefensiewe kind. Die tasdefensiewe kind het ‘n redelike tot swak aptyt. Die 
studie het ook aan die lig gebring dat tasdefensiewe kinders tot ‘n beduidende 
groter mate weifel om onbekende voedsel te eet vergeleke met nie-
tasdefensiewe kinders.  Slegs 48.3% van die tasdefensiewe kinders eet ‘n 
tipiese familiemaaltyd vergeleke met 97.0% van die nie-tasdefensiewe 
kinders. Vleis effens taai om te kou, word geëet deur slegs 51.7% en 
bros/krakerige voedsel (wortels, seldery) deur 48.3% tasdefensiewe kinders. 
Dit is in vergelyking met 93.9% en 84.8% van nie-tasdefensiewe kinders. 
 
Statisties betekenisvolle resultate van voedsel nie aanvaarbaar vir 
tasdefensiewe kinders vergeleke met nie-tasdefensiewe kinders was: 
fyngemaakte tafelvoedsel, vleis effens taai om te kou, bros/krakerige voedsel 
(wortels, seldery), tipiese familiemaaltyd. 
 
Die FX5-Pediatriese voedselsiftingstoets was positief vir 33% van die 
eksperimentele groep. 
 
Gevolgtrekkings.  Die resultate wys dat tasdefensiewe kinders ‘n meer 
beperkte voedselkeuse en ‘n groter afkeur tot sekere teksture/samestelling, 
smaak en temperature van voedsel het vergeleke met nie-tasdefensiewe 
kinders.  
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CHAPTER 1 INTRODUCTION 
 
 
In this chapter, the following will be discussed: 
 Introduction 
 Development of the idea for research 
 Terminology 
 Preliminary reading 
 Research problem 
 Hypothesis 
 General research design and methodology 
-- Study sample 
-- Exclusion criteria 
-- Detail of data collection 
 Outline of remainder of dissertation 
 Concluding comments 
 
 
 
1.1 Introduction  
 
A person’s sensitivity to touch and the relation to choices of food is a new 
concept for many people. This chapter focuses on:  how the idea for the 
research developed, what motivated the study, ideas from the preliminary 
reading, the research problem and the general research design and 
methodology. 
 
1.2 Development of the idea for research 
 
The researcher, A.M. Smith, a dietitian, has always been interested in 
children’s dietetic intervention. She often found that children referred to her 
private practice with different diet problems, were fussy eaters. She noted 
certain trends in some fussy eaters like refusal to walk on sand and an 
irritation to labels in clothes. It was then found that these fussy eater children 
responded positively to occupational therapy intervention. She gained interest 
in this problem in 1982 when she met an occupational therapist that studied 
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Sensory Integration and that introduced her to Tactile Defensiveness. She 
started seeing more of these problem eaters in her private practice, and 
worked closely with occupational therapists.  Her interests in food allergies 
lead her to test and identify allergies in some tactile defensive children. She 
also observed that these children disliked certain textures of food in their 
mouths. Totally smooth textures as well as foods with nuts, raisins, coconut 
and bran were often a problem for these children. She referred these children 
to speech therapists for therapy and received positive feedback. 
 
Occupational therapists and speech therapists are well aware that tactile 
defensive and oral defensive children are fussy eaters and dislike certain 
foods, but detail about their eating habits and what they are willing to eat are 
not available. Husbands, families, teachers and medical professionals blame 
mothers and caregivers of these children for the children’s fussiness of food 
because the problem is not understood.  Many mothers and caregivers often 
do not seek advice and try to cope with the problem by avoiding conflict 
between the tactile defensive child and the rest of the family.  
 
The relationship between tactile defensiveness and eating behaviour patterns 
can be important to general medical practitioners, paediatricians and even 
dietitians, to assist parents to provide their children with a healthy diet. The 
research can give detail to the food industry, in the planning of the 
development of children’s food products. Adequate nutrient intake depends on 
an adequate amount of food offered, as well as an adequate eating of the 
food by the infant. If a child is not eating or is failing to thrive, it is important to 
ascertain whether the infant wants to eat the food and the nutrients in the 
specific form offered. 
 
1.3 Terminology 
 
Definitions of the terminology used in this dissertation are given in Table 1.1. 
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Table 1.1: Definitions of terminology  
 
 
Terminology    Description  
Tactile defensiveness is an overreaction to experiences of touch. Jean Ayres first 
described tactile defensiveness in 1964. 
 
Oral defensiveness  is an avoidance of textures of food and an irritation involving 
activities of the mouth in general. The patterns of avoidance 
are unique to each individual. Some avoid soft foods; others 
avoid rough textures (Wilbarger, 1992). 
 
Sensory defensiveness  is sensitivity of tactile and other sensory systems (Fisher, 
Murray and Bundy, 1991). 
 
Sensory integration  is a complex interrelationship involving nervous system 
processes, sensori-motor behaviour and mental experiences 
(Fisher, et al., 1991). 
 
Sensory integration dysfunction  is an inability to process the information received through the 
senses (Kranowitz, 1998). 
 
Fussy     is very particular about detail (Collins Pocket Dictionary,   
 1998). 
 
Picky    is finicky (Collins, 1998). 
 
 
1.4 Preliminary reading 
 
Jean Breakey, dietitian of Australia, reports: “Children in countries where food 
was in short supply were also fussy eaters and in my food sensitive patients 
there is definitely a relationship between fussiness and sensitivity to texture, 
taste, temperature and smell” (Breakey, 2000). Texture of food is important. 
Polly Tarbell, speech-language pathologist at the Kluge Children’s 
Rehabilitation Centre in Virginia, wrote in personal correspondence:  “Tactile 
defensive kids don’t like the weight of food on their tongues. For a baby it 
entails baby foods, so this pickiness may be seen when the parent tries to 
introduce baby foods.” She reports of a child who said she could not eat when 
she was little because it hurt too much to put food in her mouth (Tarbell, 
1999). 
 
Skuse (1993) reported on the identification and management of problem 
eaters. “Upon reviewing epidemiological data, the estimate for the prevalence 
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of feeding problems among preschool children is between 12.0-34.0%. The 
difficulties presented to paediatricians fall into two broad categories:  
 refusal to eat (often found in association with impaired growth) 
 excessive faddiness”    
He concluded: “Feeding disorders in preschool children are relatively common 
both within and outside hospital practice. Management of such disorders is 
not usually based on an appreciation of the development course of normal 
feeding behaviour and appetite regulation. Consequently, many young 
children, whose problem is relatively minor to begin with, go on to develop 
intractable patterns of behaviour that not only cause anxiety and distress to 
their parents but also may well have adverse consequences for their growth 
and health. Appropriately timed and organized, primary and secondary 
prevention of feeding problems in children at risk could have major benefits for 
a wide variety of paediatric patients.” 
 
The nutritional status of an individual is dependent on the total food intake. A 
healthy diet is important as obesity, dietary deficiencies and excesses, dental 
caries and iron deficiency are consequences of major nutritional problems 
among young children (Story & Brown, 1987). Eating fruit and vegetables 
reduces long-term risks of major chronic diseases such as cardiovascular 
diseases and cancers, and are, therefore, important in the child’s diet 
(Gericke, Menssink, Meyer and Smith, 1995; Resnicow, et al., 1998; Trudeau, 
Kristal, Sue, Paterson, 1998). Children have an unlearned preference for 
sweet and salty tastes (Hammer, 1992). Children reject new foods that are not 
sweet or salty and seem to learn to prefer energy-dense foods (Birch, 1995). 
Children’s food preferences are the major determinants of their food intake.  
Research in Soweto and Alexandra, (RSA), found that, if a group of 
youngsters were asked to design their own food products, healthy food did not 
feature, but they created a high fat and carbohydrate meal that was 
“guaranteed to keep you full”. Food manufacturers should take note of the 
consumers’ food choices since only about 10.0% of new products are 
successful, and children’s food fares even lower (Hunt, 2000). 
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Ayres (1979) also said that touching and being touched is important for the 
infant, for feeding, because touch sensations help him to suck, and then later 
to chew and swallow food. Infants with poorly functioning touch systems may 
have difficulty in sucking, and subsequently may then not enjoy the texture of 
solid food. 
 
There are different factors that could theoretically contribute to food dislikes in 
tactile and oral defensive children (See Figure 1.1). It could not be 
established, from literature, whether these factors contribute to the food 
choices of tactile and oral defensive children. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.1: Hypothesised relationship between tactile defensiveness, oral defensiveness, 
food dislikes and food allergies (Own model). Solid lines indicate accepted 
relationships; dotted lines indicate possible relationship; question marks show 
uncertain factors. 
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1.5 Research problem 
 
1. Whether tactile defensive children differ significantly from non-tactile 
defensive children in their choice of food and aversion to certain 
textures of foods. 
2. The incidence of oral defensiveness among a group of tactile defensive 
children, compared to that of non-tactile defensive children. 
3. Whether tactile defensive children have a higher incidence of allergies 
than the norm. 
 
1.6 Hypothesis 
 
The research hypothesis (H1;1) are:  
Compared to non-tactile defensive children, there is a greater incidence 
amongst tactile defensive children with regard to: 
1. Food dislikes 
2. Oral defensiveness 
3. Food allergies  
 
1.7 General research design and methodology 
 
1.7.1 Study sample  
 
The study sample was seventy subjects, of both sexes and in the age group 
three to ten years. Thirty-five children tested and evaluated positively for 
tactile defensiveness were used as the experimental group. The control group 
was thirty-five children selected from pre-primary and primary schools to 
match children in the experimental group, with regard to age, gender, social 
background, income group and cultural eating habits. 
 
1.7.2 Exclusion criteria  
 
Children who received any intervention from a dietitian that could have 
influenced detail of the food questionnaire, or who received more than three 
months’ intervention by an occupational therapist or speech therapist were 
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excluded from the study. Also excluded were children with autism, Down’s 
syndrome, cerebral palsy and receiving naso-gastric feeding.   
 
1.7.3 Detail of data collection  
 
The researcher personally interviewed the parents/caregivers; first the 
checklist for tactile defensiveness was completed and then having the consent 
form signed, the questionnaires on eating habits were completed and finally, 
the sensory profile, the Winnie Dunn caregiver questionnaire (if it had not 
already been completed by an occupational therapist) (Dunn, 1999). Specially 
qualified occupational therapists then evaluated the children, using the Winnie 
Dunn profile. Children were then individually evaluated by speech therapists. 
Blood samples were taken at pathology firms, by registered nurses, and the 
results processed by the firms.   
  
1.8 Outline of remainder of dissertation 
 
The remainder of the dissertation will be presented as follows:   
 Chapter 2: Literature review, with an overview of relevant literature; 
 Chapter 3: Research design and methodology, with detail of 
methodology followed and problems experienced with the research;  
 Chapter 4: Results and discussion of the tests, details of checklist for 
tactile defensiveness and the Winnie Dunn Sensory profile, allergy 
tests, evaluation by the speech therapists and the food questionnaire 
discussed in graph form for each question asked;  
 Chapter 5: Final conclusions and recommendations for further study; 
 Reference detail; 
 Addendum: Ethics committee detail; study grants received, consent 
document; detail of handouts; letters to doctors; letters sent and 
received from Departments of Education; letters to schools; detail of 
different letters and detail to parents; occupational therapy report; food 
questionnaire; detail question H5 food questionnaire and additional 
statistical detail. 
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1.9 Concluding comments  
 
This research can help towards understanding better the problem that 
mothers experience when having to feed children who are fussy or “picky” 
eaters. 
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CHAPTER 2 LITERATURE REVIEW 
 
 
In this chapter, the following will be discussed: 
 Introduction 
 Background and detail tactile defensiveness, oral defensiveness, 
sensory defensiveness and sensory integration 
 Occurrence of tactile defensiveness 
 Tests/questionnaire to screen, evaluate and identify tactile 
defensiveness 
 The health team approach to tactile defensiveness 
 Allergies 
 Development of feeding 
              -- Oral and neuromuscular development from birth to three years 
-- Development of suck and swallow 
   -- The suck, swallow and breathe principle 
-- Feeding development profile 
-- Development of smell 
    -- Development of taste/texture 
 Development of normal feeding and swallow 
 Neuro-physiological control of feeding 
     -- Gag reflex 
-- Appetite 
 Food choices of the child 
-- Mothers’ eating habits and attitudes 
 --Temperament, behaviour capabilities of the infant and child 
                      Fussy eaters 
                      Super Tasters and Super Smellers 
 Patterns of food intake 
-- Meeting energy but not nutritional needs 
 Concluding comments 
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2.1 Introduction  
 
The literature review was undertaken to bring insight into the relationship 
between tactile defensiveness, the development of eating and/or feeding and 
the fussy eater.   
 
The first part of the review gives detail of tactile defensiveness and the 
development of the concept since 1964.  It also gives detail on oral 
defensiveness and the development of the oral areas.  The review then 
discusses sensory defensiveness as the broader/wider problem that also 
includes other sensory systems.  Sensory integration as the organizing of a 
person’s senses is discussed together with the occurrence in babies and 
children. Detail tests are available to evaluate and identify tactile defensive 
children.  After identifying these children, the health team approach in helping 
them ensures a multidisciplinary approach.  The second part of the review 
focuses on normal development of feeding, feeding skills and the suck and 
swallow detail, the development of smell, also taste and texture as an 
important part of feeding and the development of a child.  The neuro-
physiological control of feeding as regulated by cranial nerve IX is shown.  
Finally, different factors that could influence eating habits of children are 
discussed as: food choices, mother’s eating habits, and temperament.  The 
end of the literature review gives detail of different patterns of food intake and 
how easily energy needs can be met in the diet without meeting nutritional 
needs. 
 
2.2 Background and detail tactile defensiveness, oral defensiveness, 
sensory defensiveness and sensory integration 
 
The difference between tactile defensiveness, oral defensiveness and sensory 
defensiveness is important to understand the concept of the tactile defensive 
child. The circular process of sensory integration as a possible conceptual 
framework for understanding the emotions and behaviour of people can help 
us to understand the feeding of the child. 
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2.2.1 Tactile defensiveness 
 
Dr Jean Ayres described tactile defensiveness in 1964 for the first time. 
Larson (1982) describes tactile defensiveness as a lack of integration of 
sensation perception for touch.  Others described tactile defensiveness as an 
overreaction to touch experiences (Wilbarger, 1992) or an observable 
aversion or negative behaviour in response to certain types of sensation 
stimuli that most people experience as unoffending (Royeen & Lane, 1991) or 
a withdrawal response (Royeen, 1986).  Kranowitz (1998) said that the tactile 
system gives us information needed for visual perception, motor planning and 
body awareness, as well as for academic learning, emotional security and 
social skills. The current perspective on tactile defensiveness views this 
disorder as one component within a broader dysfunctional category of sensory 
defensiveness (Fisher et al., 1991; Dunn, 1999; Kinnealey, 1989). 
 
Coren, Porac and Ward stated: (1984, as cited in Dunn, 2001) 
"…the brain, the organ that is responsible for your conscious experience, is an eternal 
prisoner in the solitary confinement of the skull,…and  must rely on information 
smuggled into it by the senses…the world is what your brain tells you it is, and the 
limitations of your senses set the boundaries of your conscious experience…  ." 
 
The tactile sense is a huge sensory system as it gets information from the 
total skin surface. Cells in the skin send information to the brain about a light 
touch, pain, temperature and pressure on the skin (Kranowitz, 1998). 
 
Being tactile defensive results in avoiding touch from others, a dislike of 
crowds, irritation when having hair washed or cut, avoidance of certain types 
of clothing and many other similar reactions to touching or being touched 
(Wilbarger, 1992).  Being touched causes the tactile defensive child such 
discomfort and alarm that he wants to “fight” or “take flight”. Each individual 
has his own arousal range. If the demand of a task does not match the current 
level of arousal, this “mismatch” or distress can result in this flight, fright and 
fight behaviour (Royeen, 1986). 
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Royeen (1986) says that stimuli cause arousal and refer to the neural 
mechanism that prepares the body for orientating to incoming stimuli; it 
prepares the body to respond to the environment.  Arousal levels are 
regulated through the reticular formation and its interaction with the limbic 
structures, hypothalamus and the autonomic nervous system. 
 
Two components make up the tactile sense: 
1. Protective (or defensive) system 
2. Discriminative system 
Protective:  needed to survive. Receptors in the skin and light touch let 
receptors respond. 
Discriminative:  that which we are touching or something which is touching us; 
where the touch occurs; whether touch light or deep; how to perceive the 
object (Kranowitz, 1998). 
 
Ayres (1979) said that touching and being touched is important for the infant, 
for feeding, because touch sensations help him to suck and then later to chew 
and swallow food. Infants with poorly functioning touch systems may have 
difficulty sucking and subsequently may then not enjoy the texture of solid 
food. Tactile perception develops gradually after birth (Fisher et al., 1991). 
 
The orienting response affects how one anticipates the outcome of an event 
and how one reacts. The orienting reflex is the process assigning value to 
past sensor motor experiences and current physiological status.  
To orient to something there must be:   
 A stimulus 
 Increase in sensitivity of relevant receptor organ 
 Memory stores scanned for interpretation 
 
If there is a mismatch instead of a match, this reaction is characteristic of a 
defensive response, e.g. one infant might match by matching the nipple with a 
source of food and past pleasure as hunger is relieved, while the other infant 
might mismatch by associating touch to the mouth with pain. An accumulation 
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of such events may then cause shut down or prolonged distress (Oetter, 
Richter & Frick, 1995).  
 
According to Ayres (1972b), tactile defensiveness occurred when the 
discriminative dorsal column medial lemniscal system failed to exert its normal 
inhibitory influence over the antero-lateral system.  Ayres (1964) further 
suggested that adrenaline (epinephrine) released from the sympathetic 
nervous system during stress, plays a role in the behavioural manifestations 
of tactile defensiveness. 
 
Kranowitz (1998) describes tactile dysfunction as the inefficient processing in 
the Central Nervous System of sensations perceived through the skin.  
“Simply being touched increases the production of nerve growth factor (NGF), 
a hormone, in the brain. NGF is responsible for a number of functions in the 
brain, the most notable of which is nerve net development. NGF stimulates 
the sensory neurons in the foetus. Later in life NGF stimulates sympathetic 
neurons. It also helps to maintain neuronal function and increases the 
synthesis of acetylcholine” (Blanche, Botticelli & Hallway, 1995). Dunn (2001) 
said in a lecture on sensations of everyday life, that the brain creates maps of 
the body and the environment from each sensory system’s point of view and 
throughout life these maps are modified in relation to a person’s activities, 
forming the background for learning and understanding. 
 
The child with an inefficient tactile system may have one or more problems 
with the integration of touch sensations. 
The child may: 
1. Be defensive to touch (hypersensitive) 
2. Be under-responsive to touch (hyposensitive) 
3. Have poor tactile discrimination 
 
1.  Defensive to touch (Hypersensitive).  
 Tendency to react negatively and emotionally to unexpected 
light touch sensations 
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 Fight-or-flight from touch sensations. Child avoids tactile 
sensations to defend himself 
 Seeking touch sensations. The child avoids or seeks some types 
of touch. The child might touch repeatedly those surfaces and 
textures that provide soothing and comforting tactile 
experiences. 
2. Under-responsive (Hyposensitive). May seem unaware of touch 
altogether unless touch is very intense. May be unaware of the deep 
pain of a broken arm/leg. 
3. Poor tactile discrimination. In the case of inefficient or immature 
discrimination, the child will have difficulty using tactile sense for 
increasing complex purposes—like learning at school (Kranowitz, 
1998). 
 
The tactile sense gives the child information that is necessary for everyday 
skills. The tactile defensive child will experience problems with: Tactile 
perception, Body awareness, Motor planning, Gross motor control, Fine 
motor control, Visual perception, Academic learning, Emotional security, 
Social skills (Kranowitz, 1998): 
 Tactile perception 
The child avoids touch or craves touch and does not handle everything 
in sight without discrimination. 
 Body awareness 
The tactile sense, along with the proprioceptive sense, affects the 
unconscious awareness of how body individual parts relate and how 
the body relates to the surrounding environment. A child with tactile 
dysfunction lacks good body awareness. 
 Motor planning 
The child may not move smoothly or may have trouble planning and 
organizing movements.  He may avoid certain activities. 
 Gross Motor Control 
Gross motor skills may be delayed and this will make it difficult to learn, 
move and play meaningfully. 
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 Fine Motor Control 
The child needs the use of small muscles for using tools such as 
scissors, crayons and eating utensils. This child is a messy eater. 
 Visual Perception 
The child withdraws from touch stimuli and does not have basic 
information about how things feel. This hampers visual perception 
development. 
 Academic Learning 
With tactile dysfunction, a child is prevented from learning because 
touch sensations distract him. 
 Emotional Security 
A hypersensitive child may withdraw from affection while the 
hyposensitive child may be under-responsive to affection.  
 Social Skills 
The child has problems with socialization (Kranowitz, 1998). 
 
2.2.2 Oral defensiveness 
 
Oral defensiveness is an avoidance of certain textures of food and irritation 
with activities using the mouth in general. The patterns of avoidance are 
unique to each individual and some individuals will avoid soft foods, while 
others will avoid foods with rough textures (Wilbarger, 1992). 
 
The oral areas are the first to respond to touch in utero and the mouth is the 
first source of tactile information after birth (Fisher et al., 1991). The oral 
space is the earliest space in which form may be recognized. Children with 
oral defensiveness may not have the opportunity to explore and, by that, 
learn.  The oral space is rich in receptors and is able to identify small objects 
of food in the mouth (Oetter et al., 1988). An infant with oral aversion and 
poorly tolerated oral contact can be an infant whose mouth was traumatized 
as a newborn baby. Such a baby may not take anything in the mouth or let 
anything touch the lips (Healow & Hugh, 2000).  
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Dr Erika Gisel (2000) writes, in personal correspondence, that in their clinic 
population, the relation between the fussy eater and food texture aversion and 
intolerance or oral defensiveness is very apparent.  She also says that the 
problem of texture aversion crops up in many patient populations and that the 
word oral defensiveness applies more to neurologically impaired children, 
whereas food texture intolerance, to children without neurological impairment, 
similar to development delays without and with neurological impairment. She 
does not see it as a single etiology, but rather that there are both intrinsic and 
extrinsic factors that contribute to the clinical picture. 
 
In a study done by Mathisen, Skuse, Walker and Reilly,1989 (as cited in 
Ramsay, Gisel & Boutry, 1993) they compared a group of nine one-year 
infants with non-organic failure to thrive (NOFTT) to a group of healthy 
controls and found that the NOFTT infants had oral-motor dysfunction 
associated with development delay. Six infants with NOFTT had hypotonic 
lips, compared to two of the controls, and eight NOFTT were sensitive to 
touch around the mouth, compared to one of the controls. 
 
2.2.3 Sensory defensiveness 
 
Knickerbocker first described sensory defensiveness in 1980 (as cited in 
Fisher et al., 1991). Sensory defensiveness refers to a more general problem 
of the tactile and other sensory systems. She suggested that this was a 
component of a wider dysfunctional category of defensiveness including 
auditive and visual defensiveness and also tactile defensiveness.   
 
In a workshop held in 1996 at Leeukop, South Africa, Patricia Wilbarger 
described sensory defensiveness with over sensitivity to certain smells. In the 
levels of severity she described:  
Level 1 mild:            Picky about food 
Level 2 moderate: Self care skills as eating, disrupted 
Level 3 severe: Disrupts every aspect of a child’s life, seriously interferes  
                                 with eating 
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She also said that babies with sensory defensiveness are oral sensitive. They 
suck when hungry, spit nipple out and then want to feed an hour later. At 7 
months, they have problems with solid foods. They are very limited in the 
foods that they are willing to eat. They also have problems with swallowing, 
sucking and breathing. Problems with the gastro-intestinal tracts of these 
children can lead to constipation and/or diarrhoea. Sensory defensiveness 
could block development of the gastro-intestinal tract and the immune system, 
and in school-aged children there is a close association between sensory 
defensiveness, allergies and asthma (Wilbarger, 1996; Wilbarger & Wilbarger, 
1991). 
 
2.2.4 Sensory integration 
 
Sensory integration is the organization of different sensations.  When 
something is well integrated, different parts work together in a co-ordinate 
manner to form a whole. Sensory integration enables a child to respond 
appropriately to incoming sensations and helps a child to react appropriately 
to the environment (Ayres, 1979; Neill, 1999; Wilbarger & Stackhouse, 1999). 
Figure 2.1 gives a summary of how Ayres in 1979 saw the different senses: 
auditory, vestibular, propioceptive, tactile and visual and how, with integrated 
inputs, they resulted in the different end products to help cope with daily life. 
 
18 
 
 
THE SENSES INTEGRATION OF THEIR INPUTS END PRODUCTS 
    speech  
Auditory(hearing) --------------------------------------------------------------------------------  
    language  
Vestibular(gravity   --------------------------------------------------------------------------------  
and movement eye movements   ability to concentrate 
 posture   ability to organize 
 balance body percept  self-esteem 
 muscle tone coordination of  
two sides of  
the body 
eye-hand 
coordination 
self-control 
 
 gravitational 
security 
motor planning  self-confidence 
Proprioceptive 
(muscles and joints) 
--------------------------------------------------------------------------------  academic learning 
 ability 
  activity level visual perception capacity for abstract  
  attention span purposeful 
activity 
thought and reasoning 
 sucking emotional stability  specialization of each 
side of the body and 
 eating   the brain 
Tactile(touch) --------------------------------------------------------------------------------  
 mother-infant 
bond 
   
 tactile comfort    
Visual(seeing) --------------------------------------------------------------------------------  
 
Figure 2.1: Summary of the senses, the integration of their inputs and the end results. 
                          (Ayres, 1979) 
 
  
The tactile, vestibular and proprioceptive systems function before birth. These 
basic sensations form connections with other systems of the brain as the body 
develops. The integration of sensations occurs at brainstem level and 
interpretation occurs at cortical level.  Sensory Integration does not only 
enable us to respond appropriately to incoming sensations, but also helps us 
to react appropriately to our environment (Ayres, 1979).  
 
The sensory integration ability of most children develops through participation 
in and exposure to daily activities. Most children with sensory integration 
problems do not have brain damage and these problems can be resolved or 
improved with Sensory Integration Therapy and extra stimulation.  One of the 
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signs of possible integration dysfunction is over sensitiveness to touch and 
movement, visual, smell or sound stimuli. This would cause:  
1) Irritability or avoidance of being touched unexpectedly (e.g. hugs or 
cuddling)  
2) Avoidance of certain food textures  
3) Fear of normal movements (such as apparatus on a playground)  
4) Irritability with some types of visual stimuli 
5) Avoidance of noise or harsh sounds (e.g. lawnmower or drill)  (Ayres, 
1979) 
 
In 1991, sensory integration was described as a theory of brain-behaviour 
relationships and this theory has three components: the theory itself, 
evaluation methods and specific sensory integration treatment techniques. 
Figure 2.2 explains schematically, the relationship between hypothesized 
process of sensory integration and the three elements of practice (the theory 
itself, evaluation methods and specific sensory integration treatment 
techniques) (Fisher   et al., 1991) 
 
TREATMENT 
(Intake)              Sensory 
                             intake   Sensory 
       integration 
                THEORY 
                (Central nervous 
                  system processing) 
                 
 
                      Feedback     Planning and  
       organizing 
       behaviour 
 
 
                                                 Adaptive 
    behaviour 
    and learning 
 
    EVALUATION 
    (Output) 
 
Figure 2.2: The circular process of sensory integration (Fisher et al., 1991) 
 
Ottenbacher and Short in 1985 (as cited in Fisher et al., 1991) criticized Ayres 
for lack of clarity in her theory. Fisher et al. reviewed Ayres’ writings and 
suggested a conceptual model, the spiral process of self-actualisation. They 
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hypothesized that through this process, sensory integration and the 
corresponding adaptive behaviours would lead to organized and appropriate 
occupational behaviour – 
“Sensory integrative dysfunction is a developmental disorder that is 
hypothesized to result in disruption of the spiral process of self-actualisation. 
While many other disorders also may disrupt this spiral process, sensory 
integration theory is intended to explain mild-to-moderate problems in learning 
and behaviour in children, especially those problems associated with motor 
inco-ordination and poor sensory processing that cannot be attributed to frank 
central nervous system damage or abnormality.” (Fisher et al., 1991). 
 
In a newsletter of the Special Interest Section on Sensory Integration, a series 
of interviews with therapists, in the field of sensory integration, was reported, 
to present readers with a variety of views on the current concept of sensory 
integration theory and practice, and it represents a great deal of consensus. 
The following people were interviewed: Florence Clark, Josephine Moore, 
Sharon Cermak, Virginia Scardina, Anne Fisher, Winnie Dunn, Zoe Malloux, 
Patricia Wilbarger and Lawrene Kovalenko.  Cermak said: “As a theory to 
explain behaviour, sensory integration is applicable across ages and 
diagnostic groups, as well as in normal population.”  Kovalenko said: “For me, 
sensory integration is a way of looking at the world of sensory experience. Its 
concepts are pivotal to understanding our emotional states and the 
information given to us by our senses. The neural substrate of integration of 
sensation is a solid physical fact. I believe that sensory integration as a 
conceptual framework for understanding emotion and behaviour will be of 
interest for decades to come. Its tenets live and continue to grow in the lives 
of persons who have problems integrating sensations and (in the lives of) their 
families and co-workers” (Roley & Wilbarger, 1994). 
 
Oetter and co-authors introduced the idea of the “suck, swallow and breathe 
synchrony (SSB)” as a critical component of the oral-motor mechanism: “An 
intact synchrony is critical to many elements of sensorimotor and cognitive 
development; this would include language development, state regulation, 
postural control, feeding/eating behaviour, ego development and eye/hand 
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coordination.”  The suck component of the SSB is well-established in the 
infant at birth and the infant can use positive pressure by squeezing fluid from 
breast or bottle or negative pressure by creating a vacuum, and sucking milk 
from the nipple. The swallowing component is to transfer substances (food) 
from the mouth to the oesophagus. A normal swallow requires co-ordination of 
cranial nerves and muscles of the mouth and neck and these are the same 
muscles that stabilize the head and neck. The concept of breathing is 
associated with swallowing, as breathing needs to be inhibited while 
swallowing. This concept is therefore important in the feeding process (Oetter 
et al., 1995).   
 
In a workshop on sucking, swallowing and breathing held in Port Elizabeth 
2001, Van der Walt said “sucking develops from front of tongue to back of 
tongue and then to throat and pharynx, for a mature suck at 1 year.  If there is 
a mature suck there is synchrony of swallow and the mature sucking prepares 
for sounds k and g. Swallowing with a closed mouth is important to clean and 
clear the Eustachian tube and children with regular middle ear infections do 
not have a strong swallow with a closed mouth”(Van der Walt, 2001). 
 
Oetter also describes the development of self-regulatory concept as self-
regulation of the ability to achieve, monitor and change a state to match the 
demands of the environment/situation.  The functional aspects of self-
regulation can be divided into three levels or orders. The first order includes 
automatic functions, e.g. ingestion and digestion, the second order includes 
organized outputs, e.g. suck/swallow/breathe synchrony, the third order 
develops later in childhood with the development of higher level of cognitive 
skills (Oetter et al., 1995).  
 
Dunn (2001) summarized sensory processing in an article as: “a core feature 
of our humanity. Understanding the nature of one’s sensory processing needs 
provides background knowledge for constructing daily life routines and 
contexts that are respectful of the nervous system’s need for both excitation 
and inhibition. It is possible that sensory processing mechanisms underlie the 
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manifestations of one’s temperament and personality; these relationships 
need to be tested.” 
 
2.3 Occurrence of tactile defensiveness 
 
DeGangi and Greenspan (1988, as cited in Combrink, 1996) showed that 
between 6.0% and 17.0% of babies’ shows tactile defensiveness and in 
children with difficult temperaments, tactile defensiveness was present in 
64.0– 86.0%. 
 
Possibly 15.0% or more of the total population is sensory defensive, including 
tactile defensive (Combrink, 1996).   
 
2.4 Tests/questionnaire to screen, evaluate and identify tactile 
defensiveness 
 
Different test/questionnaires are available to evaluate and identify tactile 
defensiveness. The Southern California Sensory Integration Tests (SCSIT), 
developed by Dr Jean Ayres is frequently used by occupational therapists and 
consisting of a battery of tests.  In this study the checklist for Touch Inventory 
for Elemental School Age Children (TIE) as adapted by Elna Jooste, was used 
for screening of tactile defensiveness.  The Sensory Profile: Winnie Dunn 
Caregiver Questionnaire was used in this research for tactile defensive 
identification. This profile is a standard method for any professional to 
measure a child’s sensory processing abilities and to profile sensory 
processing on functional performance. 
 
2.4.1 Southern California Sensory Integration Tests (SCSIT) 
 
Dr Jean Ayres developed these tests. It evaluates visual perception, somato 
sensory perception and motor function. The test consists of a battery of tests, 
each scored against set norms: Space Visualization, Figure-Ground 
Perception, Position in Space, Motor Accuracy, Kinaesthesia, Manual Form 
Perception, Finger Identification, Graphesthesia, Localization of Tactile 
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Stimuli, Double Tactile Stimuli Perception, Imitation of Postures, Crossing 
Mid-Line of Body, Bilateral Motor Co-ordination, Right-Left Discrimination, 
Standing Balance: Eyes Open, Standing Balance: Eyes Closed.  Occupational 
therapists need intensive training to perform and evaluate these tests (Ayres, 
1972a). 
 
2.4.2 Touch inventory for elemental school age children (TIE) – tests 
 
Touch Inventory for Elemental School Age Children (TIE) is a self-report 
screening assessment for tactile defensiveness. The Occupational Therapist 
uses this tool or questionnaire to evaluate the child’s sensory-motor 
development.  Royeen developed the TIE between the years 1985-1990. 
Before that, tactile defensiveness was identified through clinical observations 
when administrating the Southern California Sensory Integration Tests 
(SCSIT) (Ayres, 1972a) and general reporting from parents and teachers. In 
1977, Bauer identified the need for a more objective means and designed the 
Tactile Sensitivity Behavioural Response Checklist. Royeen then developed 
the TIE as a standardised tool.  Validity and reliability tests were performed 
and test-retest reliability reported as r = 0.5883, p = 0.001 (Bennett and 
Peterson, 1995). The test takes 10 minutes to administer and consists of 26 
questions.  Response to “No” scores 1; a response of “A little” scores 2 and a 
response of “A lot” scores 3. “The higher the score, the more the child’s self-
reported behaviours are associated with behaviours indicative of tactile 
defensiveness. The lower the score, the less the child’s self-reported 
behaviours are associated with behaviours indicative of tactile defensiveness” 
(Royeen & Lane, 1991). 
 
TIE –test for parents: Bennette and Peterson developed a modified version of 
the above mentioned test for mothers to answer. It is recommended that both 
the mother and the child must perform the tests (Bennett & Peterson, 1995).   
 
Mrs Elna Jooste, from Occupational Therapy Associates P.C. South Africa, 
adapted the TIE questionnaire for parents, as a checklist. The checklist has 
20 questions, with “Yes” or “Sometimes” or “Never” answers. The score 
24 
 
values for “No” answers are out of 20. If the child scores “Yes” to more than 
10 questions, tactile defensiveness can be suspected. This checklist was 
used for the screening of children for this research (Jooste, 2000). 
 
2.4.3 Sensory Profile: Winnie Dunn caregiver questionnaire 
 
The tool was developed by Winnie Dunn and provides a standard method for 
professionals to measure a child’s sensory processing abilities and to profile 
sensory processing on functional performance. It is used for tactile defensive 
identification. The standardization on the Sensory Profile was done from 1993 
to 1999 and included one-thousand-two-hundred children with and without 
disabilities, between the ages of three and fourteen. Each item on the 
questionnaire describes the child’s responses to various sensory experiences. 
It contains 125 items grouped into three main sections: sensory processing, 
modulation, behavioural and emotional responses. Caregivers complete the 
form by indicating the frequency of the child’s response to various sensory 
experiences. A classification system gives cut scores for each of the sections 
and factor raw score totals.  
The classification system describes each section and factor as either:  
 Typical Performance – Child performs like a child in the top 84% of   
research sample 
 Probable Difference – Child perform like 14 % of research sample 
 Definite Difference – Child performs like 2 % of research sample 
(Dunn, 1997; Case-Smith, 1997; Dunn, 1999). 
 
Dunn and Daniels (2001) report the initial analyses to develop a pilot version 
of an Infant Toddler Sensory profile. This tool will help professionals to 
understand a younger child’s behaviour within a sensory processing context 
and will provide a broader range of measures. 
 
This caregiver’s questionnaire was used to identify the children of the 
experimental group and the children of the control group, in this research. 
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2.5 The health team approach to tactile defensiveness 
 
It would be important to see the tactile defensive child in a multidisciplinary 
team of health care workers and to help this child, as this would mean an 
effective and positive outcome to the development of the child. 
Early intervention, giving therapists and other professionals more detail of the 
problem and giving these children understanding, help, support, acceptance 
and love can overcome this problem (Combrink, 1996; Rappaport, 1998).  
“We have information that will inform others about the nature of their 
humanity…we must take care in sharing this gift…intervention must focus on 
living” (Dunn, 2001). 
 
2.5.1 Tactile defensiveness and the occupational therapist 
 
Occupational therapy has made a unique contribution to the meaning of 
sensory experiences people have (Dunn, 2001) and most research on tactile 
defensiveness was done in the occupational therapy field (Combrink, 1996).  
 
Within the field of occupational therapy, current theories rely upon the core 
writings of Dr AJ Ayres, about sensory integration.  Over the past three 
decades, this field has expanded to intervention in a variety of clinical 
populations.  Winnie Dunn developed a tool between the years 1993-1999: 
Sensory Profile: Winnie Dunn Caregiver Questionnaire, to provide a standard 
method for professionals to measure a child’s sensory processing abilities and 
to profile sensory processing on functional performance (Dunn, 1997; Case-
Smith, 1997; Dunn, 1999).  
 
Dunn (2001) says: “We stand in the space between abstract constructs and 
application to practice, translating for each group what the other has to say.” 
 
2.5.2 Tactile defensiveness and the speech therapist  
 
 Children with mild sensorimotor impairment show difficulties in feeding and 
speech. They may have difficulties with texture and taste of new foods, 
accepting solid foods and have a delayed ability to use the tongue to move 
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food in the mouth. They may have difficulties in chewing meat that requires a 
high level of co-ordination for chewing (Morris, 1997).  
 
In evaluating suspected language disorders in preschool children, questions 
on feeding behaviour should be asked. There is a co-occurrence of language 
and behaviour disorders (Klein, 1991). An intact synchrony of 
suck/swallow/breathe is critical to sensor motor and cognitive development, 
which includes speech and language development (Oetter et al., 1988). 
Articulation errors are often related to delays, or limitations in feeding patterns. 
A child that does not close the lips to clean the spoon or pulls the lips back 
during eating or drinking has errors in sounds such as “m”, “p” or “b”. Poor 
central grooving of the tongue during sucking leads to “sloppy s” when 
producing the “s”, “z” or “sh” sounds. Poor elevation of the tip of the tongue or 
tongue protrusion during swallowing may also result in protrusion of the 
tongue during speech (Morris, 1997). 
 
In Pre-feeding Skills: A comprehensive resource for feeding development and 
the difficulties that are related to the motor coordination, different aspects of 
feeding is discussed (Morris & Klein, 1991). 
 
 2.5.3 Tactile defensiveness and the psychologist 
 
Family relationships are disrupted because of the effect of tactile 
defensiveness, even on the earliest relationships (Combrink, 1996). The 
tactile system plays a central role in the development of exploring behaviour 
and tolerance with contact with the environment (Kinnealey, 1989). 
 
If persons coming in contact with a tactile defensive child do not understand 
the reasons for the child’s behaviour, this can lead to negative verbal and non-
verbal feedback. The tactile defensive child is unpopular with his peer group 
and he is rejected because of his “strangeness” (Combrink, 1996).  Stevens 
and Royeen (1998, as cited in Dunn, 2001) found a relationship with 
increased levels of tactile defensiveness correlating with poor self-esteem. 
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2.5.4 Tactile defensiveness and the dietitian 
 
Dietitians are not familiar with tactile defensiveness.  Nothing could be found 
in literature of other dietitians working specific with or interested in the tactile 
defensive patient. Contact was made, via the Internet, with dietitians and 
dietetic associations in different countries, but no dietitians could be found 
addressing eating problems of tactile defensive children. The only dietitian 
that was found working with textures of food was Mrs Breakey of Australia. 
 
Occupational therapists have asked questions about eating habits when 
evaluating children for tactile defensiveness (Royeen & Lane, 1991; Jooste, 
2000). Speech therapists have also recognized the feeding problem of tactile 
defensive children. According to Morris (1997) and Morris and Klein (1991), 
tactile defensive children have a problem mainly with texture and taste of 
some foods. It seems that these remarks were based on observations rather 
than on results of research under controlled conditions. 
 
2.6 Allergies 
 
Sensory defensiveness can block the immune system and in school aged 
children a close relationship between sensory defensiveness, allergies and 
asthma are reported in research (Wilbarger, 1996; Wilbarger & Wilbarger, 
1991). Hippocrates first described milk sensitivity as a cause of gastric 
distress and hives. Clemens von Pirquet, a paediatrician at the University of 
Vienna in 1906, coined the term allergy (Beaudette, 1991). When a person’s 
immune system overacts to a substance that is tolerated by most other 
people, he is described as being allergic to a substance or allergen. Common 
allergens include certain foods, antibiotics, vaccines, venoms, cosmetics and 
chemicals, plants, pollens, dust and moulds (Tortora & Gabrowski, 2000). 
 
Food allergy refers specifically to adverse reactions to a particular food in 
which the body’s immune system is directly involved. Almost any food can 
cause food allergy. The most common are cow’s milk, egg, wheat, peanut, 
fish and soya (Montala, 1999b; Montala, 2001; International Food Information 
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Council, 2001). Food allergy affects about 5.0-8.0% of children (Montala, 
1999b; International Food Information Council, 2001). Fenemore and Potter, 
2002 reported an incidence of confirmed allergy of 19.0% in learning disabled 
children and 25.0% in hyperactive children. 
Detail of allergy tests conducted for this research: 
 Total IgE (Immunoglobulin E) 
The test for total IgE is a fully quantitative assay that measures the total 
amount of IgE in the patient. Total IgE are useful for screening for possible 
allergic disease e.g. patient suspected of being sensitive to allergens other 
than aeroallergens (Potter & Buys, 2001). The test is used to give an 
indication of the degree of allergen load that the patient is being subjected to 
(Steinmann, 1999;  Montala, 1999a). 
NOTE: These test values are valid for Caucasian children. Children of other 
races will have different values. 
 Cap RAST for Paediatric mix 
The Pharmacia ImmunoCAP RAST test measures quantitatively the amount 
of allergen-specific IgE produced by the patient’s immune system against any 
particular food allergen. The CAP RAST tests are to identify the individual 
allergens. A positive result indicates that the patient has IgE directed against 
that allergen (food) and is, therefore, sensitized against that food. If the result 
is only weak/low positive, the patient may not have clinical symptoms against 
that food ( Potter & Buys, 2001). 
The most useful CAP RAST mixed allergen is the Fx5. It contains a mixture of 
cow’s milk, egg white, codfish, wheat, peanut and soya bean (Potter & Buys, 
2001). 
 Cap Phadiatop Inhalant Screen 
The Pharmacia CAP System Phadiatop tests for the presence, in the serum 
sample, of allergen-specific IgE to the common inhalant allergens. The 
Phadiatop is the most reliable laboratory test available for the screening of 
patients for possible allergy to inhaled allergens.  Phadiatop results are not 
affected by age, race, parasites, medication or symptoms (Potter & Buys, 
2001). 
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2.7 Development of feeding  
 
Feeding is a learned behaviour. Growth and neurological maturation play a 
role in feeding development. Experimental learning is important with sensory 
feedback being part of it. Fine and gross motor development will help in 
feeding (Levine, Carey, Croomer & Gross, 1983).  
 
2.7.1 Oral and neuromuscular development from birth to three years 
 
Detail of development of feeding skills such as oral and neuromuscular 
development as well as the feeding behaviour at birth, three to six months, six 
to twelve months and one to three years are discussed in Table 2.1. 
 
Table 2.1   Development of feeding skills    (Levine et al., 1983) 
 
Age 
 
Oral and neuromuscular 
development 
Feeding behaviour 
 
Birth Rooting reflex Turns mouth towards nipple or any object brushing 
cheek 
 Suckle-swallow reflex Initially sucking and swallowing are not differentiated; 
stimulus introduced into the mouth elicits vigorous 
sucking followed by a swallow if liquid is present. 
  Initial swallowing involves the posterior of the tongue; by 
nine to twelfth week anterior portion is increasingly 
involved, which facilitates ingestion of semisolid food. 
  Pushes food out when placed on tongue; strong the first 
nine weeks. 
 Bite Pressure on the gums elicits a phasic bite and release. 
  Normal occurrence: birth to three to five months.  
  Retention produces biting of all objects placed in the 
mouth 
  Interferes with mouthing activities, ingesting food, more 
mature biting, chewing. 
  By six to ten weeks recognizes the position in which he 
is fed and begins mouthing and sucking when placed in 
this position. 
 
Three to 
six months 
Beginning coordination 
between eyes and body 
movements 
Explores world with eyes, fingers, hands, and mouth; 
starts reaching for objects at four months but overshoots 
hands get in the way during feeding. 
 Learning to reach mouth 
with hands at four months 
Finger sucking – by six months all objects go into the 
mouth. 
 Able to grasp objects 
voluntarily at five months 
May continue to push out food placed on tongue. 
 Sucking reflex becomes 
voluntary and lateral 
motions of the jaw begin 
Grasps objects in mitten-like fashion. Can approximate 
lips to the rim of cup by five months; chewing action 
begins; by six months begins drinking from cup.  
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Table 2.1   Development of feeding skills    (Levine et al., 1983) (Continued) 
 
Six to twelve 
months 
Eyes and hands working 
together 
Brings hand to mouth; at seven months, able to feed self 
biscuit  
 Sits erect with support at 
six months 
Bangs cup and objects on table at seven months. 
 
 Sits erect without support at 
nine months 
Holds own bottle at nine to 12 months. 
 
 Development of grasp 
(finger to thumb opposition) 
Pincer approach to food.  
Pokes at food with index finger at 10 months. 
 Reaches for objects at 10 
months 
Reaches for food and utensils, including those beyond 
reach; pushes plate around with spoon; throws eating 
utensils; insists on holding spoon not to put in mouth but 
to return to plate or cup. 
 
 
One to three 
Years 
Development of manual 
dexterity 
Increased desire to feed self.  
Fifteen-months—begins to use spoon but turns it before 
reaching mouth; may hold cup; likely to tilt the cup rather 
than head, causing spilling. 
Eighteen-months—eats with spoon, spills frequently, 
turns spoon in mouth; holds glass with both hands. 
Two years—inserts spoon correctly occasionally with 
one hand; holds glass; plays with food; distinguishes 
between food and inedible materials. 
Two-three years—self-feeding complete with occasional 
spilling; uses fork; pours from pitcher; obtains drink of 
water from tap. 
 
______________________________________________________________ 
 
2.7.2 Development of suck and swallow 
 
Wolf and Glass (1992) described sucking as “the rhythmic movements of the 
infant’s mouth and tongue on the bottle or breast to obtain nourishment or on 
a pacifier, hand or other object to modulate state or explore the environment”. 
There is also evidence that differences in feeding skills are present in healthy 
neonates, low food-intake being related to poor neonatal sucking patterns, 
and a link between oral impairment and inadequate food-intake in infants 
presently diagnosed as having non-organic failure to thrive (Ramsay et al., 
1993). 
 
The in and out pattern of the tongue in the newborn infant is called suckling 
and resembles a lick-suck. A variation in this basic suckle pattern is called a 
true suck. A mixture of suck and suckle continues until six months of age. 
With spoon-feeding, the infant initially suckles the pureed food from the 
spoon. Eating is a learned skill.  Growth and neurological maturation play a 
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role in feeding development.  It has been suggested that the teeth may be 
important as sensory resources. This involves touch, pressure, temperature 
and taste. Gross and fine motor development, and putting one’s hands, feet or 
toys into the mouth provides experience for later feeding. Problems are seen 
with motor-disabled children and these children often develop oral 
hypersensitivity. They may gag when an empty spoon is placed on their 
tongue, cry during the feeding process, pull away as the spoon approaches 
and refuse to try new taste, texture or methods of feeding (Stevenson, 1991). 
 
Stevenson describes the reflex and the time of disappearance in the newborn 
in the following Table 2.2. 
 
Table 2.2: Feeding reflexes present in the newborn (Stevenson, 1991) 
 
Reflex Stimulus Response Time of disappearance 
Babkin’s Stroke(firmly) palms 
of both hands 
Mouth opens, head 
flexes and rotates to 
midline 
3-4 months 
Root Stroke around the 
mouth 
Move head toward 
source of stimulus, 
latch on to nipple 
3-4 months (longer in 
breast-fed) 
Suck-swallow Stroke anterior third 
of tongue or centre of 
lips 
Suckle/suck swallow 4 months 
Bite Stroke the gum Rhythmic up and down 
biting motions of the 
jaw 
6 months 
Gag Mid third portion of 
tongue 
Gag, eyes widening, 
etc. 
Moves to posterior third 
of tongue at 7 months 
______________________________________________________________ 
 
The baby’s tongue is large in a relatively small mouth. The oral cavity is about 
one-fifth of the size it will become. The baby’s tongue protrudes (Fletcher, 
1976). In babies, milk is temporarily stored towards the back of the tongue, 
between the epiglottis and the base of the tongue, with the palate pulled 
down. As the baby pushes the tongue forward, the potential space on the 
back of the tongue is filled with milk and then released down the throat in 
swallowing. He builds up a bolus big enough to swallow and to trigger the 
reflex for a swallow. The older child has better control and stores the liquids 
out to the front.  The baby will choke if the larynx is not closed. When the baby 
receives solid food, he tries to use the same mechanism.  He uses the tongue 
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to thrust forward and then pulls it back to try to ingest the food.  Food has to 
be placed on top of the tongue and in the right position to be swallowed. It is 
also important to swallow without biting the tongue. The child must also be 
able to close off the front of the mouth. When the child is able to get his teeth 
together, he can trigger the tongue-thrust inhibition and control the tongue 
more precisely. When a child can stabilize the jaw muscles, he can thus inhibit 
the tongue from thrusting forward thereby enabling the use of finer control to 
handle bigger chunks of food and chew more precisely. The part of the tongue 
that grows most is the tip (Fletcher, 1976).   
 
Six major steps in the chewing process: 
1)  Food taken into the mouth and moved over to the chewing side. 
2)  The jaws start moving. The teeth then move until contact is made between 
the food and the teeth. 
3)  Crushing phase. Requires a small enough piece of food so it brings full 
power against it. 
4)  Tooth contact. 
5)  Grinding phase. Centric occlusion. Teeth must slide into centric 
relationship. (Fletcher, 1976). 
 
2.7.3 The suck, swallow and breathe principle 
 
The suck/swallow/breathe (SSB) synchrony is a critical component of the oral-
motor mechanism (Oetter, et al., 1995). 
 
When the child is born, the mouth exhibits the most organized sensory 
integrative and neuromotor behaviours. The peri-oral region responds to 
tactile stimuli at seven weeks’ gestation.  The suck/swallow patterns are 
established at fifteen - eighteen weeks’ gestation. This contributes to the 
normal infant’s ability to find the breast and suck effectively. Tactile stimulus to 
the mouth or face area initiates response towards the stimulus while tactile 
stimulus to most parts of the newborn’s body results in a withdrawal or 
protective response (Oetter, et al., 1995). 
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An intact synchrony of suck/swallow/breathe is critical to sensor motor and 
cognitive development, which includes speech and language development, 
state regulation, postural control, feeding/eating behaviour, ego development 
and eye/hand co-ordination. Even subtle disruption in any element has an 
effect on development and function. The primary function of the SSB 
structures is to transfer air and nutrients from the environment into the body 
(Oetter, et al., 1995). 
 
An anatomical and often overlooked link between SSB structures and 
functions is the hyoid bone.  The hyoid bone is important to the larynx, 
mandible and tongue. The muscle connections of the hyoid bone are an 
important mechanism for suck, swallow and respiration. This bone does not 
articulate with other bony structures. The balance of muscle co-ordination can 
easily be disrupted and even stress or tone of the shoulders may contribute to 
choking or aspiration (Oetter, et al., 1995). 
 
2.7.4 Feeding development profile 
 
The following feeding development profile was compiled by Steward-Lord and 
gives detail of the feeding development of the child from 1 to 60 months.  The 
feeding development can be used as a norm when evaluating eating problems 
experienced by mothers of reported “problem eaters”. 
Feeding development profile of an infant:   
1 month Rooting reflex, sucking reflex 
2 months Sucks well 
3 months Recognises feeding bottle 
4 months Anticipates on sight of food or bottle. Can approximate lips to rim 
of cup 
5 months Excites when food is prepared. Pats bottle. Objects and hands 
to mouth 
6 months Holds bottle. Begins to chew. Indicates does not want food by  
                      shutting mouth. 
7 months Mouthing. Feeds self with biscuit. Takes solids well. Chews. 
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8 months Holds, bites and chews a biscuit. Eats food needing some 
chewing. 
9 months Holds own bottle and picks it up if dropped. Chews apple. Tries 
to grasp spoon. 
10 months Finger feeds. Mouthing less. Drinks from cup but cannot control. 
12 months Mouthing almost stopped. Drinks from cup with little assistance. 
13 months Ceases to drool. Likes to hold spoon but cannot use. 
15 months Uses spoon but turns it over. Drinks from cup when adult holds 
it, manages well. 
18 months Fills spoon. Gets food safely to mouth. Lifts cup to mouth. 
21 months Asks for food. Not much mess with food. Lifts drinks and 
replaces cup. 
24 months Sits at table. Inhibits turning spoon. Holds small glass in one 
hand. Drinks. 
30 months Eats skilfully with spoon. May use fork. 
36 months Feeds self well. Uses fork and spoon. Pours well from jug -- 
spills little. 
42 months May use knife and fork. 
48 months Skilful with spoon and fork. Pours from jug to cup – no spilling. 
60 months Uses knife and fork well. 
(Perrins, 2000)  
 
The following Table 2.3 shows the transitions of food and the milestones from 
liquid in the newborn, to family food at two years. It is important to know the 
different milestones when feeding a baby. 
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Table 2.3: Feeding and food transitions, milestones for the baby (Stevenson, 1991) 
Age  Food    Milestone 
(Months) 
0-6  Liquid    Suckle/suck on bottle/breast 
4-6  Pureed food   Spoon introduced 
      Passive feeding 
5-7  Liquid, pureed food, crackers Upper lip moves to clean spoon 
      Munch/chew emerges 
                                                                             Cup introduced, suckle/suck 
                                                                              observed 
      Suck pre-dominates breast/bottle 
8-12  Ground, junior or mashed Active upper lip in spoon feeding 
  table food   Lateralization of food to teeth emerges 
12-18  Coarsely chopped table food; Tongue lateralization to both sides of 
  easily chewed (soft) meats and    mouth 
  table food   Munching with rotary chewing emerging 
      Bottle/breast weaning 
      Biting on cup to stabilize 
18-24  Meat, raw fruit, and vegetables Tongue cleans upper/lower lips 
      Rotary chew 
      Internal jaw stability in cup drinking 
 
 
Developmental progression to normal eating – areas of progress: 
Breakey (1999) 
 
Taste 
Bland >> Mild flavour >> Tasty >> 
>> Tart, salty, sweet, bitter, spicy 
Texture 
Smooth >> Smooth lumpy >> Lumpy >> Fibrous 
Temperature 
Warm >> Cool >> Cold >> Frozen 
    Warmer >> Very warm >> Hot 
Thickness 
Liquid >> Thicker >> Thick >> Solid 
       >> Thinner >> Water 
Or give solids with water, or water with solid food. 
Smell 
Very mild >>Mild >> Variety >> Strong >> 
             Spicy, Acrid, Stale, Mouldy, Increased amines, “Off” 
 (As temperature increases so does smell) 
Response to thirst 
not separated while breastfeeding feeding  >> judging the desired amount of fluid 
to balance the solids and taste of a meal. 
Drive to respond to hunger or thirst 
Crying for food > movement to food >> use of hands 
Chewing - is part of motor development 
Does not begin until teething > chewing > grinding hard foods 
Separation from mother for feeding 
Breast > bottle > infant tantrums >> acceptance of food 
Time managed between meals 
This increases from three >> six hours over years 
The variety and complexity of the eating place 
From being fed by one person >> complex social gatherings 
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2.7.5 Development of smell 
 
The neonate is able to sense the mother through her smell as well as the 
smell of her milk. Changes in the mother’s diet result in changes in the odour 
of her milk that are detectable by the infant. After mothers had ingested garlic 
capsules, infants sucked more and for longer periods than after the mothers 
had ingested placebo (Sullivan & Birch, 1994). An adult sensory panel also 
detected the odour in a sample of the milk. Infants’ sucking patterns were also 
altered in relation to a control after the lactating mothers’ ingested alcohol. 
This is also well documented in Dairy Science and animal studies (Sullivan & 
Birch, 1994; Mennella & Beaucamp, 1998). 
 
Lucas, 2000, says that the preschool child, because of smell rather than taste, 
may reject some foods. 
 
2.7.6 Development of taste/texture 
 
The taste buds appear around the seventh or eighth week of gestation, and by 
thirteen to fifteen weeks, they resemble the adult taste buds. Prior to birth, the 
infant can detect sweet taste (Mennella & Beaucamp, 1998). 
 
Skuse (1993) says that there could be a sensitive period for taste 
development between four to six months of age, when an infant usually 
accepts any new taste and experiences a sensitive period for texture. If the 
child is not exposed to solids that require chewing by six to seven months, he 
tends to resist accepting such textures in later childhood. Other researchers 
say that delaying the introduction of complementary foods until six months 
does not affect appetite or acceptance among breast-fed infants (Cohen et al., 
1995). In this study by Cohen et al., the acceptance of food by three groups 
was researched: (1) exclusively breastfed, (2) group given solid food at 
sixteen weeks and (3) group given solid food at sixteen weeks but with 
maintenance of breast-feeding frequency. By nine months of age, infants in 
the three groups were eating similar amounts and types of food, consuming 
similar percentages of food offered and accepting new foods equally well 
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(Cohen, et al., 1995). Infants increased their acceptance of food after 
repeated dietary exposure to that food. They also found that relative to 
formula feeding, breastfeeding might facilitate the acceptance of solid food. 
The breast-fed infants showed clear and significant increases in vegetable 
intake (Birch, 1992; Sullivan & Birch, 1994).  
 
If children of a particular group have difficulties manipulating certain textures 
in the mouth, they may reject the foods they find difficult to chew (Szczesniak, 
as cited in Lundy, Field, Carraway, et al., 1998; Lucas, 2000). The result of 
the research by Lundy et al. (1998) is also suggestive that experience with 
difficult-to-chew textures that begin early in life can play a role in infants’ food 
preferences.  
 
2.8 Development of normal feeding and swallow 
 
Historically, text from early Greek, Roman and Egyptian times and the Middle 
Ages, indicates that weaning often occurred in the third year of life or later. In 
the 19th and early 20th century, breastfeeding was until the second year of life. 
Since the early 20th century, recommendation was for weaning by the first 
birthday. A child that weans naturally usually weans gradually over a period of 
weeks or months. Weaning starts when the baby starts taking food other than 
milk (Mohrbacher & Stock, 1997). Feeding and the development of feeding 
abilities are important to the child and the family (Stevenson, 1991). 
 
Starting solids is important, to prepare the baby for the family table. Not all 
babies are ready for solids at the same time or age. Signs of readiness for 
solids include:  
1) the ability to sit up 
2) a fading of the tongue-thrusting reflex. The baby does not automatically 
push solids out of his mouth 
3) readiness to chew 
4) the ability to pick up food and put it in his mouth 
      5) an increased demand to feed, that is not related to illness (Mohrbacher    
           & Stock, 1997; Morris, 1997). 
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Often, the eating development process is not smooth. Problems can be 
experienced not only in development-delayed children but also in a group of 
normal children. Breakey (1999) pointed out the normal phases of eating 
development, which include: 
1) Breast or bottle milk 
Bland, thin and warm food, with comforting sucking and being held in a warm 
safe place. 
2) Weaning 
Gradual progress to a diet of baby foods. Contains new tastes, difference in 
thickness, textures and temperatures, as well as new smells, new places to 
eat, and cutlery. Chewing is a whole new experience, so rusks and smooth 
chicken bones are important. 
3) Finger food 
At this stage, the infant prefers all food separate and recognizable, so that 
each can be picked up. The child is becoming independent in many ways. 
Sandwiches and main meals, which include pieces of meat, vegetables and 
probably hot potato chips, are enjoyed. 
4) Family food 
Wider variety of food, until all foods the family eats are accepted, including 
casseroles, Asian food, curry, lasagne, etc. This includes an amazing variety 
of tastes, textures, smells and temperatures, with chewing never a problem. 
5) “ Fist “ food 
A not often recognized separate stage of eating development that occurs 
during teenage years. All food must be reduced to fist size, and be able to be 
gulped between various, more important activities (Breakey, 1999). 
 
All children need repeated exposure to a new food before they will 
comfortably eat it. They see the food in someone else’s plate, smell it while it 
is cooking and play or touch it before putting the food in the mouth (Morris, 
1999). 
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2.9 Neuro-physiological control of feeding 
 
The neural control of swallowing involves four components: 
 afferent sensory fibres contained in four cranial nerves (V3, 
VII, IX, X) 
 efferent motor fibres contained in five cranial nerves (V3, VII, 
IX, X, XII) and two cervical peripheral nerves (C1,C2) 
 paired brainstem swallowing centres in the medulla 
oblongata 
 modifying neural input from the pons, the limbic-
hypothalamic system, the cerebellum and the prefrontal 
cortex. 
The brainstem swallowing centres integrate and process the various signals 
and then organize the swallowing process by the efferent motor fibres in the 
cranial nerves (Stevenson, 1991). 
 
It seems that coded sensory information of a specific pattern and intensity 
from a receptive field of the oral cavity, tongue and pharynx, serves as the 
reaction for swallowing. Unfortunately, the same type of stimulation on the 
same anatomic region can result in different motor responses, e.g. swallowing 
versus gagging or vomiting (Stevenson, 1991). 
 
2.9.1 Gag reflex 
 
Gag is a survival function and is regulated by cranial nerve IX. Gagging when 
swallowing is a primitive reflex to prevent choking (Breakey, 1999). There is 
an individual variation in that some people gag easily with only small 
increases in the volume in the mouth or in the thickness of the food. Gag 
reflex is defined as constriction of the pharynx in response to stimulus. 
(Davies, Kidd, Stone & Macmahon, 1995). The gag reflex must be intact to 
protect the trachea (Hammer, 1992). The gag reflex diminishes in normal 
development at six months, when the tendency of the young child to thrust the 
tongue outwards, diminishes and when biting and chewing emerge. The 
movement of the tongue in and out during suckling may be the reason for 
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tongue-thrusting behaviour.  The child’s survival function may be triggered 
when a sensor-motor event is seen as threatening by the child. Some children 
may gag during these experiences (or even just the thought of them), e.g. feel 
of jelly or the sight of something fuzzy (Oetter et al., 1995). There are 
individual variations and some children gag easily. Children with oral 
defensiveness may gag when an empty spoon is placed on their tongues. 
Tarbell (1999) reports about the program at the Kluge Children’s 
Rehabilitation Centre, that with children that have put very little into their 
mouths or have no pleasant oral experience, gagging occurs. This needs to 
be worked through and the gagging usually is significantly reduced in one or 
two days, with intervention.  
 
2.9.2 Appetite 
 
There are two areas in the hypothalamus which either inhibit or stimulate food 
intake: one, in the ventro medial nuclei, acts as satiety ‘centre’ and the other, 
in the lateral nuclei, acts as an appetite ‘centre’. There is connection of these 
nuclei via the limbic system and a balance between these two ‘centres’, 
controls food normal intake. Factors which influence this balance include 
sensory input from the gastro-intestinal tract (Mc Larel & Burman, 1982; 
Breakey, 1997). 
 
2.10 Food choices of the child 
 
Birch (1998) says that children eat what they like and leave the rest. 
Preschool children may also not accept foods that touched each other on the 
plate or refuse broken crackers (Lucas, 2000). In research on the food 
preferences and consumption patterns of preschool children, the results 
suggest that researchers interested in children’s food preferences should ask 
the children directly (Birch, 1979a). The preference for sweet taste, possibly 
the preference for salt taste and the sour and bitter tastes that are rejected are 
unlearned (Beauchamp et al. as cited in Birch, 1998). There is limited 
evidence of genetic effect on food preferences, but there are genetic 
differences in taste sensitivity and the response to basic tastes (Birch, 1998). 
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She also reports, that: “children’s food preferences and intake patterns are 
shaped via early experience with food and eating, and parents’ child-feeding 
practices are central features of the child’s early feeding experience” (Birch, 
1998). 
 
In an article on the nutritional management of failure-to-thrive infants, were 
seen food refusal, extreme food selectivity and low food intake, despite the 
parents’ efforts to increase the infants’ food intake. The NOFTT (non-organic 
failure-to-thrive) infants showed intellectual delays at a three-year follow-up 
examination and, at the thirteen-year follow-up, they scored lower in social 
maturity than those of the control group (Maggioni, 1995). Lack of fibre in the 
diet can lead to poor appetite and lower food intake and this can lead to failure 
to thrive (Lucas, 2000).  
 
Along with either tactile or auditory defensiveness, there often occurs an 
olfactory defensive response. Children with olfactory defensiveness react with 
an immature response to olfactory stimuli. Temperature discrimination has 
been identified in babies as young as six months of age (Fisher et al., 1991). 
 
2.10.1 Mothers’ eating habits and attitudes 
 
Birch and Grimm-Thomas (1996) says that:” How parents handle their own 
food intake has a profound impact on their children’s food acceptance, 
preference and intake patterns.” 
 
McCann, Stein, Fairburn, Dunger, (1994) studied the mothers’ eating habits in 
children with NOFTT. They found that mothers of the NOFTT children, had 
higher levels of dietary restraint, restricted ‘sweet’ foods and foods they 
considered ‘fattening’ or ‘unhealthy’ in their children’s diets, than the control 
group. Ten mothers (61.0 %) described their children as somewhat finicky and 
six mothers, as extremely finicky. They described mealtimes as mostly tense 
and a ‘battle’ over food.  Pelchat and Pliner said (as cited in Pelchat, 1996) 
mothers who made more use of prodding, rewards, and punishment to 
encourage eating had higher eating problem scores.  
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Children within the same family had different food preferences, but the “family 
resemblance” effect was greater for children and also the same versus the 
opposite sex parent (Pelchat, 1996). 
 
In Table 2.4, the effect and interaction between mother and child, observed 
during feeding, and feeding behaviour, are discussed (Ramsay et al., 1993). 
 
Table 2.4: Description of observed feeding behaviour, effect and interaction during feeding  
(Ramsay et al., 1993). 
 
Behaviour   Description 
Feeding behaviour 
Pro-feeding   Reaches for bottle, spoon, food/opens mouth eagerly 
    Sucks/swallows/chews eagerly/rhythmically/consistently 
Disrupted   Holds food in mouth/plays with/pushes bottle, food away 
    Turns head/arches/cries/coughs/spits/gags 
    Easily distracted from feeding/talks to avoid eating 
Uninvolved Absence of anticipation/opens mouth only when food 
touches 
    Sucks/feeds but attention not on feeding/looks away 
    Plays/runs around but eats as fed 
 
Infant affect 
Warm    Cheerful/smiling/friendly/shy but engaging/bright-eyed 
Angry    Throws/yells/easily frustrated 
Tense/anxious   Wary/watchful/scanning with eyes/vigilant 
Irritable    Does not settle/stiffens/sudden mood-swings/jumpy 
Sad/flat    Passive/withdrawn/untalkative/unfocused gaze 
 
Maternal affect 
Warm    Cheerful/calm voice/confident/relaxed 
Hostile    Sharp, irritable voice/annoyed/abrupt 
Depressed   Flat affect/monotonic voice 
Anxious   Over concerned/apprehensive/vigilant 
Agitated   Restless/disorganized/confused 
 
Infant interaction 
Responsive   Looks/smiles/talks to feeder/shares/shows/explores 
Non-compliant   Refuses/hits/tantrums 
Clingy    Whines/wants to be held/does not explore 
Avoiding/resistant  Stiffens/arches/ignores/looks/turns away 
 
Maternal interaction 
Sensitive/contingent  Smiles/kisses/touches/prods gently/praises 
    Offers food with good rhythm 
Uninvolved   Holds baby at distance for bottling 
    Gazes away/oblivious to infant’s touch/babble/look 
Insensitive/non-contingent Interrupts abruptly/cleans excessively 
    Pinches/handles roughly/praises inappropriately 
    Promises/cajoles/threatens/distracts 
    Gives in to infant’s demands/negative comments 
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2.10.2 Temperament, behaviour capabilities of the infant and child 
 
Instruments for the assessment of dietary intake, attitudes towards eating and 
bodily sensations associated with eating are important for the understanding 
of factors that influence eating behaviour and the relationship of eating 
behaviour to a variety of cognitive development (Hammer, 1992). 
 
Breakey (1997) reports in a review article on the role of diet and behaviour in 
childhood, that research definitely has shown that diet affects some children’s 
behaviour and mood.  This article summarized the research between 1985 
and 1995.  It is recommended that the dietitian should ask questions on 
behavioural or attention problems for children with, atopic symptoms. Diet 
definitely affects some children’s behaviour (Breaky, 1997; Conners, Goyette, 
Southwick, Lees & Andrulonis, 1976; Boris & Mandel, 1994). 
 
Sugar has also been examined for its effects on behaviour. The meta-analysis 
of studies found that sugar does not affect behaviour, contradictory to parental 
beliefs. However, a small affect of sugar on children cannot be ruled out 
(Wolraich, 1995). 
 
Gordon (1959) came to the conclusion that a child's basic self-concept is the 
result of the interaction that he has with his parents. He said:   
 "Children's original images of themselves are formed in the family 
circle. They develop these notions of who they are in relation to the behavior 
of people around them, particularly through the ways in which their behavior is 
received by the adults who are important to them."   
 
2.10.2.1 Fussy eaters 
 
Children often have fussy/picky eating behaviours, some for only short periods 
and some for an extended period of time (Pelchat, 1996).  These fussy 
children usually have a very limited food choice (Story & Brown, 1987).  
Pelchat (1996) also says that “picky” eating describes a number of related but 
separate feeding problems:  
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 neophobia -- child unwilling to try novel foods 
 finickiness – child will only eat a limited range of foods 
 inadequate appetite – the impression of parents that their child fails to 
eat sufficient quantities of food for adequate nutrition (Pelchat, 1996) 
 
Gisel (2000) reports that in their clinic the connection between the fussy eater 
and food texture aversion and intolerance or oral defensiveness is very 
apparent.  
 
Picky eating patterns in children not eating a varied diet or not growing and 
developing normally should be a cause of concern (Pelchat, 1996). The fibre 
intake of picky eaters is often low (Lucas, 2000). 
 
To make a diagnosis of feeding- problems, Ramsay et al (1993) propose that 
two or more of the following four clinical signs have to be present, and they 
must appear at birth or shortly after, and persist: 
 
1) Abnormal duration of feeding time: forty-five minutes to two hours, or 
frequent small feeds throughout the day (more frequent than every two 
hours), taking less than 30ml of formula (depending on age) or few 
spoonfuls at a time. 
2) Poor or no appetite: the infant did not cry for or demand food, had to be 
wakened for feeds, appetite was easily satisfied by few sips of formula. 
3) Food texture intolerance: intolerance of age-appropriate food textures. 
The development of feeding skills parallels the type of foods eaten. 
4) Deviant feeding behaviours: refusing breast, bottle or solids, falling 
asleep, being easily distracted, holding food in mouth, spitting out 
nipple or food, fussy eating, gagging easily and vomiting. 
 
2.10.2.2 Super Tasters and Super Smellers 
 
Breakey (1998) describes, in her research of hyper-kinetic children, that there 
is a super sensitivity to texture, temperature change and taste, so that a new 
food placed in the mouth produces a reaction in the child similar to the effect 
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of someone scratching on a blackboard, to supersensitive ears. These 
children reject food if it is served at a not usual temperature. They prefer a diet 
of a few favourite items – usually bland or sweet, not hot and with a very 
smooth texture. Some children are also sensitive to food prepared and/or 
stored in aluminium and/ or cardboard.   
“In a food sensitive group, smell matters as the children will not even get to 
handle texture if they dislike the smell of a new food. They are particularly 
sensitive to petrol, perfumed soups and food they don’t like” (Breakey, 2000). 
 
2.11 Patterns of food intake 
 
The number of kilojoules necessary decreases with increasing age and then 
increases during the teenage years.  The mean energy expenditure of a six to 
twelfth year old child can be expressed as basal metabolism: 50.0% growth; 
12.0 % physical activity; 25.0% fecal losses; 8.0% non-absorbed fat (Ste-
Marie, Blundell, Chiva & Lenoir-Wunkoop, 1997).  
 
At a workshop held in 1997, by Danone, it was reported that, in a study in the 
Netherlands, young children prefer higher concentrations of sugar than young 
adults do. The diets of American teenagers showed a low number of food 
choices and a high percentage of kilojoules from sugars and fats. 10.0% of 
children go without breakfast (Ste-Marie et al., 1997). 
 
Children need diet fibre to the amount of age in years plus 5 gram per day. 
The fibre intake should rise from 8 gram per day at age three to 25 grams per 
day at age twenty years (Giovanini, Agostoni, Bellu & Riva, 1996).  
 
2.11.1 Meeting energy but not nutritional needs 
 
Historically, Davis reported in a study done in 1928 that children could self-
regulate their dietary intake when provided with a choice of healthy food. Story 
and Brown point out in 1987 that Davis’s findings were of studies where 
children were exposed to a limited variety of foods only, primary fresh, 
unprocessed, unseasoned and simply-prepared foods that contained no 
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mixtures or combinations of sugars, syrups or other sweeteners. The children 
investigated by Birch and co-workers were offered a variety of foods 
commonly found in the young American child’s diet. The study then showed 
that children respond to the energy density of food and regulate their intake of 
individual meals, so “poor appetite” might just be an excellent energy 
regulation over twenty-four hours (Birch, 1979b; Birch, Johnson, Andresen, 
Peters & Shulte, 1991; Hammer, 1992). 
 
Thompson (1999) reports that the total energy needs of a toddler (5 000kJ) 
can be met without breakfast or dinner.  All the nutrient needs are not 
necessarily met. The sample intake in Table 2.5 of a nutritionally inadequate 
diet shows how easy it is to meet the energy needs without meeting the 
nutrient needs. This sample menu is low in iron and fibre, as well as vitamins 
and minerals. 
 
Table 2 5: Sample of a nutritionally inadequate diet (Thompson, 1999) 
 
Food     % energy needs 
 
1 small (35g) packet of potato crisps  15 
 
2 chocolate biscuits    16 
 
500ml of milk     28 
 
600ml of juice     18 
 
half peanut butter sandwich   16 
 
1 slice of cheese      7 
 
TOTAL              100 % 
 
For a better nutritional balance, the child should reduce intake of crisps and 
chocolate biscuits, drink less juice and be offered breakfast and the family 
dinner. The drinking of soft drinks in America seems to be a cause for 
concern, because of the negative effect on milk and other foods. Harnack, 
Stang and Story (1999) found that 12.0% of preschool children drink an 
average of one glass or more soft drink per day and in school age children, 
more than 35% consumes one glass or more per day. 
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2.12 Concluding comments 
 
The literature review revealed that sensory integration problems have a 
relation to feeding development and problems. Food choices are important for 
the health of the child. This research explores the food choices made by a 
group of tactile defensive children and compare it to a group of non-tactile 
defensive children to evaluate possible differences. 
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CHAPTER 3 RESEARCH DESIGN AND 
METHODOLOGY 
 
 
In this chapter, the following will be discussed:  
 Introduction 
 Hypotheses 
 Study design 
 Development of food questionnaire 
 Ethical clearance 
 Identification of subjects 
 Further test and evaluation done on identified subjects 
 Data collection for food questionnaire and Winnie Dunn profile 
 Data capturing 
 Data analyses 
 Concluding comments 
 
3.1 Introduction  
 
The research included the development of a food questionnaire and a pilot 
study. The questionnaire was designed on a spreadsheet program and coded 
for data capturing.  The developed questionnaire was then used for data 
collection. The research was conducted in Port Elizabeth, East London and 
Cape Town. The researcher personally collected data for the food 
questionnaires and most of the data for the Winnie Dunn profiles, to identify 
experimental children and control children. Graphs to show the statistical 
detail of the food questionnaire graphically, was done with the Microsoft Excel 
program. 
 
3.2 Hypotheses 
 
The research hypotheses (H1; 1) are:  
Compared to non-tactile defensive children, there is a greater incidence 
amongst tactile defensive children with regards to: 
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1. Food dislikes 
2. Oral defensiveness 
3. Food allergies  
 
3.3 Study design 
 
This study is described as an exploratory study. A food questionnaire was 
developed to explore the food choices of the tactile defensive children and to 
compare the results to the food choices of a control group. The food 
questionnaire also included biographical information and medical history. The 
experimental group was subjected to blood tests to determine allergies. 
. 
3.4 Development of food questionnaire 
 
A questionnaire on eating habits was compiled.   Guidelines of Perkin (1992) 
and Thompson and Beyers (1994) were followed on setting up an unbiased 
questionnaire.   The questionnaire was designed to determine whether tactile 
defensive children eat a balanced diet, have a preference/aversion towards 
certain food categories, food textures or food tastes (Dunn, 1994; Dunn, 1997; 
Gisel, 1991; McCann et al., 1994; Morris, 1981; Morris & Klein, 1987; Olander, 
1999; Ramsay et al., 1993; Stevens et al., 1999; Tarbell, 1999; Thompson, 
1999; Thompson et al., 1999).   Drinking habits of children were also included 
(Morris & Klein, 1987; Nelson & Vaughan, 1992). 
 
A pilot study was conducted.  The questionnaire was presented to five 
mothers, of tactile defensive children as well as non-tactile defensive children 
and of different populations groups.  The questionnaire was revised to include 
broader questions on eating habits of tactile defensive children that had not 
been covered in the pilot questionnaire. 
 
The questionnaire was designed in a spreadsheet program and coded for 
easy data capturing. 
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The final questionnaire covered the following:   
 Biographical detail 
 Detail of parent or guardian and family eating habits 
 Feeding habits of the child 
 Smell and temperature of food and texture of food eaten by child 
 Detail of child’s likes/dislikes of food 
 Food table of food served, feeding of child, likes and dislikes, to cross-
check detail reported in previous questions 
 Allergy detail of child 
 Medical history of child 
 
All questionnaires were completed during personal interviews between the 
researcher and one or both parents. 
 
3.5 Ethical clearance 
 
The Ethics Committee of the University of Port Elizabeth approved the study 
(See ADDENDUM 1). 
 
Written permission to use children from Departmental schools for the control 
group for the study was given by the Department of Education of the Eastern 
Cape, Port Elizabeth and the Department of Education of the Western Cape, 
Cape Town (See ADDENDUM 7 and 8). 
 
Written consent was obtained from the parents of the children of the 
experimental group and the control group, stating that all results would be 
handled confidentially and that no names would be used when discussing 
results (See ADDENDUM 3). 
 
Parents of the experimental group of children had the choice to take their 
children to the rooms of a specified local pathologist for blood sampling for the 
allergy tests.   Registered nurses took all blood samples.   The children of the 
control group were not sent for allergy testing because of costs involved and 
unwillingness of parents to take their children for blood samples. 
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Parents received the results of the blood tests and a photocopy of reports 
from the occupational and speech therapist, per personal letter from the 
researcher (See ADDENDUM 10). 
 
3.6 Identification of subjects 
 
Local occupational therapists were contacted to refer tactile defensive patients 
between the ages of three and ten years, who had not received intervention 
for longer than three months.  Reports about the study appeared in local 
newspapers, popular magazines and professional magazines as well as over 
radio interviews.   Local private medical doctors, paediatricians, psychologists, 
speech therapists, teachers of remedial classes as well as the students of the 
Psychology Clinic at the University of Port Elizabeth were personally informed 
about the study, per interview, lecture, telephone and/or per letter.  
 
Children were excluded if they had received any type of intervention from a 
dietitian or more than three months of therapy by an occupational therapist or 
speech therapist.  
 
Children with autism (Kientz, 1997; Klein, 1999; Kocher, 2000), Down’s 
syndrome (Mohrbacher & Stock, 1997; Gisel, 1988; Gisel, 1991; Gisel, 2000), 
cerebral palsy (Skuse, 1993; Breakey, 2000) and those receiving naso-gastric 
feeding (Tarbell, 1999) were excluded.  
  
Owing to national media exposure, occupational therapists with practices in 
East London and Cape Town, offered their collaboration. Six and eleven 
children were used from the above practices, respectively. 
 
All children completed a checklist for tactile defensiveness, as adapted from 
the TIE questionnaire by Mrs Elna Jooste from Occupational Therapy 
Associates P.C. South Africa. The score values for answers are out of twenty. 
If the child scores “Yes” to more than ten questions, tactile defensiveness can 
be suspected. Thirty-five children, who scored more than ten or children 
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referred by occupational therapists as tactile defensive, were accepted as 
experimental children.  Thirty-five children who matched the age, gender, pre-
school or primary school standard and from similar residential areas of the 
experimental children and who scored less than four on the checklist for tactile 
defensiveness, were included, as controls. 
 
The Completion of the Sensory Profile: The Winnie Dunn caregiver 
questionnaire was required for all the children of the experimental as well as 
all the children of the control groups to ensure all the children were identified 
correctly as tactile defensive or non-tactile defensive. 
 
A number of children who responded from the newspaper or magazines 
articles or radio talks could not be included in this study because of age or 
because they came from other provinces or other countries or because they 
had Down’s syndrome or cerebral palsy. These children were referred to the 
Occupational Therapy Department at the University of the Orange Free State 
to be followed up. A number of adults, who responded and identified their 
problem by the detail given, were also referred to the nearest Sensory 
Integrated qualified occupational therapist. 
 
The researcher joined the South African Institute for Sensory Integration 
(SAISI), to receive newsletters and detail of workshops in the Occupational 
Therapy field. 
 
3.6.1 Touch inventory for elemental school age children (TIE)/ checklist 
for tactile defensiveness  
 
Touch Inventory for Elemental School Age Children (TIE) is a self-report 
screening assessment for tactile defensiveness. The TIE questionnaire is 
relevant to both feelings and behaviour (Royeen, 1989; Royeen & Fortune, 
1990). 
 
This questionnaire is used by the occupational therapists to evaluate the 
child’s sensory-motor development.   
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The checklist used for this research was provided by Mrs Jooste and is 
presented below. See Figure 3.1. 
 
CHECKLIST FOR TACTILE DEFENSIVENESS 
 
Dear Doctor/ Parent / Teacher - Herewith a checklist for you to complete.  If the child has 
more than 10 positive answers, a referral to a qualified Sensory Integration Occupational 
Therapist is recommended for a complete evaluation.   
 
Name of child    :   ______________         Date of birth:   _____________ 
 
Name of parent :   ______________         Age of Child:    _____________ 
 
Tel. Nr.             _________________          Date completed: ____________ 
 
TACTILE DEFENSIVE BEHAVIOUR YES SOME 
TIMES 
NEVER REMARK 
1.   Seems overly sensitive to being touched.     
2.   Frequently pushes or hits other children.      
3.   Often unaware of bruises and cuts.     
4.   Tends to touch objects constantly.     
5.   Examines objects by mouth.     
6.   Avoids playing with clay, finger paint or  
      glue. 
    
7.   Avoids walking barefoot on grass / sand.     
8.   Dislikes combing hair.     
9.   Dislikes washing face.     
10.   Prefers bathing to showering.     
11.  Seems unaware of being touched or 
       bumped. 
    
12.  Has trouble remaining in group situations. 
       (recess, stand in a line, circle time) 
    
13.  Often over / underdresses for the 
        temperature.  
    
14.  Dislikes being cuddled or hugged, unless 
       on child's terms.  
    
15.  Oversensitive to tags of clothes.       
16.  Tends to play on outskirts, avoids group   
        play. 
    
17.  Seeks quantities of jumping and crashing.     
18.  Has trouble controlling his interactions in 
       group situations. 
    
19.  Is a picky eater, refuses many foods.     
20.  Pinches, bites or otherwise hurts self.     
 
Figure 3.1: Detail of checklist for tactile defensiveness used in research. 
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3.7 Further test and evaluation done on identified subjects 
 
3.7.1 Final evaluation for tactile defensiveness or non-tactile 
defensiveness 
 
Occupational therapists had to be in possession of the Winnie Dunn Sensory 
Profile User’s Manual (Dunn, 1999) to participate in the study. 
 
All parents of the experimental and control groups of children completed the 
Winnie Dunn Caregiver questionnaire, with the help of the researcher or 
occupational therapists.   
 
Occupational therapists with Sensory Integration qualifications scored the 
questionnaires and compiled a report.  A special report form was developed 
by one of the occupational therapists. Copies of the form were given to all 
occupational therapists participating in the study, for a standardised report. 
See detail Addendum 11. 
This report contained:   
 Detail of child  
 Factor summary for: sensory seeking, oral sensory sensitivity, sensory 
sensitivity   
 Section summary for: touch processing, oral sensory processing  
 Score whether typical performance, probable difference or definite 
difference 
 Conclusion remarks by the therapists 
 
3.7.2 Evaluation by speech therapists 
 
Three speech therapists - one from Port Elizabeth, one from East London and 
one from Cape Town - were used for the evaluation of mouth abnormalities, 
gag and oral defensiveness and sensitive gums.  An oral-motor examination 
was performed on the children. The presence of structural oro-facial 
abnormalities and functional oro-facial abnormalities was reported. A detailed 
evaluation form was compiled by one of the therapists and discussed with the 
other two, so as to have a uniform evaluation and questionnaire form (Shipley 
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& McAfee, 1992). An Oral-Peripheral examination summary report was also 
designed by the three therapists, to report the results. 
 
It was difficult to motivate parents of Port Elizabeth to take their children to the 
speech therapist. Only fifty-two children of the final sample of sixty-two were 
evaluated. Some of the parents did not respond to a letter, a telephone call or 
a small gift for the child at the rooms of the therapist, as a motivational device 
for their child. Children with transport problems were fetched from their 
homes, parent’s work or school and taken to the rooms by the researcher. 
 
3.7.3 Allergy tests 
 
Allergy tests were done only on those children from the experimental group 
who were willing to go for the blood tests.  Because of touch sensitivity 
parents knew that children scared for blood taking procedure. 
 
3.8 Data collection for food questionnaire and the Winnie Dunn profile 
 
The researcher, mostly in the presence of the child, conducted a personal 
interview with the parents so that the child could contribute or respond to 
questions asked. The food questionnaire was first completed and then the 
Winnie Dunn Caregiver profile questionnaire was completed, with the help of 
the researcher. (Some parents had already completed the Winnie Dunn 
Caregiver profile questionnaire at the respective occupational therapist). The 
interviews lasted 45 – 90 minutes and were conducted at a time and place 
convenient to the parents. 
 
Steps taken for interviewing parents: 
Experimental group:       
Parents who responded to media reports and exposure:  
 Explained detail of study, telephonically, to parents and posted them a 
letter and detailed document about the study. Asked parents to 
complete the attached TIE-checklist for tactile defensiveness. 
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 Phoned to discuss the results of TIE-checklist for tactile defensiveness. 
If results were more than 10/20 made an appointment for an interview. 
 During interview, again explained study and what was expected of 
participants. Parents signed consent form, completed questionnaire on 
eating habits of the child and completed sensory profile. Parents were 
given contact detail of occupational therapist for appointment for 
additional individual evaluation of child.   
 Gave detail for contact of speech therapist or made an appointment 
and gave referral form to Pathology firm for blood tests. 
 
Parents referred by occupational therapists:  
 Occupational therapist made appointments with the researcher and 
already explained detail of study to the parents. 
 During interview researcher explained detail and what was expected. 
Parents signed consent form and filled in checklist for tactile 
defensiveness. Then parents completed questionnaire on eating habits 
of the child and completed sensory profile if not already completed.  
 Gave detail for contact of speech therapist or made an appointment 
and gave referral form to Pathology firm for blood tests. 
 
Control group: 
 Contacted schools/primary schools/playgroups for list of names to 
match experimental group and children who had not received 
occupational or speech therapy. 
 Phoned parents to request permission to use their child, explained 
detail of study and asked for appointment for an interview. Forwarded a 
letter with detail to parents. 
 During interview, filled in checklist for tactile defensiveness and 
proceeded if results were 4/20.  
 Again explained detail of study and detail of what was expected. 
Parents signed consent form, completed questionnaire on eating habits 
of the child and completed sensory profile.  
 Gave detail for contact of speech therapist or made an appointment. 
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See detail of letters to parents Addendum 10.1 – 10.3. 
 
Feedback to parents: 
Parents received via post the results of the blood test and written detail of 
evaluation of occupational therapists and speech therapists, when it became 
available.  See detail Addendum 10.4: Notes to parents of children partaking 
in the study.  Notes 1 and 3 
 
3.9 Data capturing 
 
The food questionnaires’ data for each questionnaire was coded for capturing 
by the researcher.  The researcher checked all scored Winnie Dunn Caregiver 
questionnaires received from occupational therapists, against the final reports 
and captured data on a Microsoft Excel spreadsheet file.  Results for tactile 
defensiveness, for oral defensiveness and blood tests were captured on the 
same spreadsheet. 
 
Staff of the Computing Centre of the University of Port Elizabeth captured the 
food questionnaire data.   
 
3.10 Data analyses 
 
Staff at the Department of Mathematical Statistics of the University of Port 
Elizabeth conducted statistical analyses for the research.  
 
The researcher copied the analysed data onto a Microsoft Excel spreadsheet 
file and compiled the graphs with the Microsoft Excel program. 
  
The following statistical analyses were performed:  
1. Descriptive statistics were used to determine measures of central 
tendency, dispersion and distribution, e.g. means, standard deviation 
and frequency tables.  
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2. Inferential statistics:  
2.1. Chi-Square goodness of fit test 
2.2. Chi-square test of independence 
2.3. t-Test 
 
3.11 Concluding comments 
 
Identifying of the participants for the study received national coverage.  
Occupational therapists in different centres enquired about the study and 
offered participation. The researcher specially developed the food 
questionnaire for the research for this study, as a suitable questionnaire was 
not available in the literature.  
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CHAPTER 4 RESULTS: PRESENTATION AND 
DISCUSSION 
 
 
In this chapter, the following will be discussed:  
 Introduction 
 Sample profiles 
 Profiles of experimental and control group 
 Detail of identification methods 
-- Checklist for tactile defensiveness 
-- Winnie Dunn sensory profile 
      -- Speech therapists raw scores 
 Discussion of results 
-- Questionnaire of eating habits of children 3-10 years old 
-- Allergy tests: total IGE, Phadiatop,  RAST FX5-paediatric food mix  
 Summary of  results obtained per research problem  
 Concluding interpretation 
 Concluding comments 
 
 
 
4.1 Introduction  
 
The results and identification of the experimental and control groups are 
shown in this chapter as well as the statistical significant of the experimental 
group being tactile defensive.  Graphs are used to illustrate the results of the 
food questionnaire used for this research. The statistical detail of the food 
questionnaire is attached as Addendum 14 and the questions where a 
statistical significance is shown are detailed in this chapter. Results of the 
allergy tests done on the experimental group are also shown. Finally, the main 
results obtained as per the research problem are discussed. 
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4.2 Sample profiles 
 
Seventy children between three and ten years (thirty-five from the 
experimental and thirty-five from the control group) were interviewed and 
completed the questionnaires. However, the data of only twenty-nine of the 
experimental and thirty-three of the control group children were analysed 
since the following children were excluded before capturing the final data:  
 
 Five children from the experimental group. They were referred as 
tactile defensive, but when analysing results obtained of the Winn Dunn 
caregiver questionnaire their raw scores for touch processing were in 
the range of typical performance and thus not tactile defensive and 
could not be included in the study. 
 One child from the experimental group, who was interviewed and the 
food questionnaire completed, was excluded as the mother did not 
complete the Winnie Dunn caregiver questionnaire and the detail was 
not available from the occupational therapist.  
 Two children from the control group as their raw scores for touch 
processing were in the range of probable difference performance, with 
the detail of the Winnie Dunn caregiver questionnaire results. They 
could probably be tactile defensive and could not be used as controls. 
 
4.3 Profiles of experimental and control group 
 
The group consisting of experimental children is called the tactile defensive 
group and the group consisting of control children is called the non-tactile 
defensive group. All the tactile defensive children were identified as positively 
tactile defensive, using the Winnie Dunn sensory profile and individual 
assessment by specially qualified occupational therapists. All the control 
children used were identified as non-tactile defensive, using the Winnie Dunn 
sensory profile and scored by specially qualified occupational therapists.  
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In the food questionnaire graphs, the term “tactile” and the colour blue are 
used for the experimental group and the term “non-tactile” and the colour 
maroon, for the control group. 
 
4.4 Detail of identification methods 
 
Detail of identification methods used to screen referred children, identify 
experimental group as positive tactile defensive and control group as positive 
non-tactile defensive, as well as identification of oral defensiveness: 
 
4.4.1 Checklist for tactile defensiveness 
 
Checklist for parents, adapted by Mrs Elna Jooste, from Occupational 
Therapy Associates P.C. South Africa, was used as a screening tool for this 
research. All children referred as tactile defensive and all non-tactile 
defensives selected were first screened by using the checklist. The checklist 
was also used in local newspapers and lectures to make professionals and 
the public aware of the study.  
 
The score values for answers are out of twenty. If the child scores “Yes” to 
more than ten questions tactile defensiveness can be suspected. Detail 
discussed in Research Methodology 3.6.1. 
 
For this research, the mean “Yes” score for the children from the experimental 
group was 12.14 compared to 1.15 for the children from the control group and 
a standard deviation of 2.67 and 1.20 respectively with a t-test p-value of 
<0.0005.  The “No” score for the children from the experimental group was 
4.14 compared to 15.24 for the children from the control group and a standard 
deviation of 1.64 and 2.41 respectively with a t-test p-value of <0.0005. See 
Table 4.1. 
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Table 4.1: Results obtained: checklist Occupational Therapy Associates P.C. South Africa for 
tactile defensiveness 
 
 t-Test 
Variable Category N Mean 
Standard 
Deviation Minimum Maximum Stat. 
p-
value 
Screen 
“Yes” 
Experimental 29 12.14 2.67 6.00 17.00 
21.33 0.000 
Control  33 1.15 1.20 0.00 4.00 
Screen 
“Sometimes” 
Experimental  29 3.34 2.06 1.00 9.00 
-0.20 0.841 
Control  33 3.45 2.19 1.00 9.00 
Screen 
“No” 
Experimental  29 4.14 1.64 1.00 7.00 
-20.90 0.000 
Control  33 15.24 2.41 9.00 19.00 
Screen 
“Unsure” 
Experimental  29 0.38 0.62 0.00 2.00 
1.33 0.188 
Control 33 0.15 0.71 0.00 4.00 
 
The checklist showed that parents of children from both the tactile defensive 
group and children from the non-tactile defensive group reported “Yes”, their 
children are picky eaters, refuses many foods (thirty-five of the total of sixty-
two children). A larger percentage, 79.3%, (twenty-three of the twenty-nine 
parents) of the tactile defensive group reported “Yes”, their children are picky 
eaters, refuses many foods. See Table 4.2. 
 
Table 4.2: Checklist for tactile defensiveness, detail of picky eater 
 
 Yes Sometimes Never TOTAL 
Category Children Percentage Children Percentage Children Percentage  Children Percentage 
Experimental  23 79.30% 3 10.3% 3 10.3% 29 100.0% 
Control 12 36.40% 9 27.3% 12 36.4% 33 100.0% 
 
From Table 4.2 it is clear that a larger proportion of the experimental children 
compared to the control children were found to be picky eaters. A chi-square 
test of independence confirmed the statistical significance of this result 
(²=11.648; d.f.=2; p<0.01). 
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4.4.2 Winnie Dunn sensory profile 
 
The Winnie Dunn sensory profile provides a standard method for 
professionals to measure a child’s sensory processing abilities and to profile 
sensory processing on functional performance. Caregivers complete the form 
by indicating the frequency of the child’s response to various sensory 
experiences. Each item on the questionnaire describes the child’s responses 
to various sensory experiences. A classification system gives cut scores for 
each of the sections and factor raw score totals. It is used for the identification 
of tactile defensiveness. 
 
4.4.2.1 Winnie Dunn sensory profile caregiver questionnaire raw scores 
 
The Winnie Dunn sensory profile caregiver questionnaire was used to identify 
the experimental group as tactile defensive and the control group as non-
tactile defensive. The questionnaire provides a standard method to measure a 
child’s tactile defensiveness. 
 
The total questionnaire was scored by occupational therapists, but from the 
total questionnaire, only the detail concerning tactile and oral defensiveness 
was used for this research.   
 
The sensory profile measures a child’s sensory processing abilities and 
profiles the effect of sensory processing on functional performance in daily 
life. The caregiver who has daily contact with the child reports on the 
frequency of behaviours (Always, Frequently, Occasionally, Seldom or Never). 
The profile consists of 125 items grouped into three main sections: Sensory 
Processing, Modulation, and Behavioural and Emotional Responses. The 
items on the questionnaire form nine groups or factors: Sensory Seeking, 
Emotionally Reactive, Low Endurance/Tone, Oral Sensory Sensitivity, 
Inattention/Distractibility, Poor Registration, Sensory Sensitivity, Sedentary 
and Fine Motor/Perceptual (Detail discussion of scores values, see section 
4.4.2.2). 
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Table 4.3 discusses the Factor Summary under the headings Sensory 
Seeking, Oral Sensory Sensitivity and Sensory Sensitivity  and the Section 
Summary: under the headings Touch Processing and Oral Sensory 
Processing. 
 
Table 4.3:  Comparison between children from the experimental and the control groups, as 
shown by the Winnie Dunn sensory profile 
 
 t-Test 
Variable Category N Mean 
Standard 
Deviation Minimum Maximum Stat. p-value 
Factor summary: 
Sensory 
seeking 
Experimental  29 48.45 11.94 29.00 75.00 
-7.95 0.000 
Control 33 70.27 9.67 48.00 83.00 
Oral sensory 
sensitivity 
Experimental  29 25.07 8.17 10.00 45.00 
-8.74 0.000 
Control 33 40.12 5.25 27.00 45.00 
Sensory 
sensitivity 
Experimental  29 15.17 4.14 7.00 20.00 
-5.70 0.000 
Control 33 19.42 1.06 15.00 20.00 
Section summary: 
Touch 
processing 
Experimental 29 51.24 8.47 38.00 64.00 
-17.86 0.000 
Control 33 81.94 4.77 73.00 89.00 
Oral sensory 
processing 
Experimental 29 34.62 9.78 17.00 60.00 
-9.40 0.000 
Control 33 53.70 5.96 40.00 60.00 
 
 
4.4.2.2 Discussion of scores as per detail Winnie Dunn guide: 
 
“Sensory seeking:  (A summary of the results is reflected in Table 4.3). 
Typical performance 85 – 63, Probable difference 62 – 55, Definite difference 
54 – 17 “(Dunn, 1999).   
 The mean score for the experimental group was 48.45 with a standard 
deviation (S.D). of 11.94. The score for the control group was 70.27 
with a S.D. of 9.67. The t-test p-value was < 0.0005. There is, 
therefore, a statistically significant difference in the prevalence of 
sensory seeking between the tactile and non-tactile defensive children 
used in this research. The mean score of the experimental group fall in 
the definite difference category, while the mean score of the control 
group was in the typical performance category. 
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“Oral sensory sensitivity: (A summary of the results is reflected in Table 4.3). 
Typical performance 45 – 33, Probable difference 32 – 27, Definite difference 
26 – 9” (Dunn, 1999).   
 The mean score for the experimental group was 25.07 (definite 
difference). In the experimental group, sixteen of the twenty-nine 
children scored in the range of 9-26 for “Definite difference” for Oral 
sensory sensitivity. With a minimum score of 27.0 and a maximum of 
45.0 for the children from the control group, and a mean score of 40.15 
(typical performance) for Oral sensory sensitivity, none of them had 
Oral sensory sensitivity. The t-test p-value was < 0.0005. There is, 
therefore, a statistically significant difference in the prevalence of oral 
defensiveness between tactile and non-tactile defensive children used 
in this research. 
“Sensory sensitivity:  (A summary of the results is reflected in Table 4.3). 
Typical performance 20 – 16, Probable difference 15 – 14, Definite difference 
13 – 4” (Dunn, 1999).  
 The mean score for the experimental group was 15.17 (probable 
difference) with a S.D. of 4.14.  The mean score for the control group 
was 19.42 (typical performance) with a S.D. of 1.06. The t-test p-value 
was < 0.0005. There is, therefore, a statistic significant difference in 
prevalence of sensory sensitivity between the tactile and non-tactile 
defensive children used in the research. 
“Touch processing:  (A summary of the results is reflected in Table 4.3). 
Typical performance 90 – 73, Probable difference 72 – 65, Definite difference 
64 – 18” (Dunn, 1999).  
 The mean score for the experimental group was 51.24 (definite 
difference) with a S.D. of 8.47. The mean score for the control group 
was 81.94 (typical performance) with a S.D. of 4.77. The experimental 
group all scored in “Definite difference” (between 64 and 18) and the 
non-tactile defensive group in “Typical performance” (between 90 and 
73). The t-test p-value was < 0.0005. There is, therefore, a statistically 
significant difference in the prevalence of touch processing between 
the tactile and non-tactile defensive children used in the research.  
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 All the experimental children used were identified positively tactile 
defensive, using the Winnie Dunn profile and an individual assessment, 
by specially qualified occupational therapists. 
“Oral sensory processing:  (A summary of the results is reflected in Table 4.3). 
Typical performance 60 – 46, Probable difference 45 – 40, Definite difference 
39 – 12 “(Dunn, 1999).  
 The mean score for the children from the experimental group was 
34.62 (definite difference). Twenty-one of the twenty-nine children from 
the experimental group scored in the range of 12 – 39 for “Definite 
difference” for Oral sensory processing. With a mean score minimum of 
40 and a maximum of 60 for the children of the control group, none of 
the group had Oral sensory processing problems. The t-test p-value 
was < 0.0005. There is, therefore, a statistically significant difference in 
the prevalence of oral sensory processing between tactile and non-
tactile defensive children used in this research. 
 
4.4.2.3 Winnie Dunn profile research results  
 
Table 4.4 to Table 4.8 shows the detail results between the experimental and 
control groups for: sensory seeking, oral sensory seeking, sensory sensitivity, 
touch processing and oral sensory processing, and it highlights the definite 
difference, probable difference and typical performance found with the Winnie 
Dunn caregiver sensory profile. 
 
Table 4.4:  Detail performance: Sensory seeking 
 
 Definite Difference Probable Difference 
Typical 
Performance TOTAL 
Category Children Percentage Children Percentage Children Percentage Children Percentage 
Experimental  20 69.0% 6 20.7% 3 10.3% 29 100.0% 
Control 3 9.1% 3 9.1% 27 81.8% 33 100.0% 
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Table 4.5:  Detail performance: Oral sensory seeking 
 
 Definite Difference Probable Difference 
Typical 
Performance TOTAL 
Category Children Percentage Children Percentage Children Percentage Children Percentage 
Experimental  16 55.2% 9 31.0% 4 13.8% 29 100.0% 
Control  0 0.0% 4 12.1% 29 87.9% 33 100.0% 
 
Table 4.6:  Detail performance: Sensory sensitivity 
  
 Definite Difference Probable Difference 
Typical 
Performance TOTAL 
Category Children Percentage Children Percentage Children Percentage Children Percentage 
Experimental  11 37.9% 4 13.8% 14 48.3% 29 100.0% 
Control  0 0.0% 1 3.0% 32 97.0% 33 100.0% 
 
Table 4.7: Detail performance: Touch processing  
 
 Definite Difference Probable Difference 
Typical 
Performance TOTAL 
Category Children Percentage Children Percentage Children Percentage Children Percentage 
Experimental  29 100.0% 0 0.0% 0 0.0% 29 100.0% 
Control  0 0.0% 0 0.0% 33 100.0% 33 100.0% 
 
Table 4.8: Detail performance: Oral sensory processing 
  
 Definite Difference Probable Difference 
Typical 
Performance TOTAL 
Category Children Percentage Children Percentage Children Percentage Children Percentage 
Experimental  21 72.4% 5 17.2% 3 10.3% 29 100.0% 
Control  0 0.0% 4 12.1% 29 87.9% 33 100.0% 
 
From Tables 4.4 to 4.8 it is clear that a larger proportion of the experimental 
children compared to the control children were found to have definite 
difference for sensory seeking, oral sensory seeking and sensory sensitivity, 
touch processing and oral sensory processing. All experimental children were 
found to have definite difference for touch processing compared to none of the 
control children. Chi-square tests of independence confirmed the statistical 
significance of these results: sensory seeking (²= 23.502; d.f.=2; p<0.01), 
oral sensory seeking (²=36.757; d.f.=2; p<0.01), sensory sensitive 
(²=11.996; d.f.=2; p<0.01), touch processing (²=62.000; d.f.=1; p<0.01) and 
oral sensory processing (²=30.257; d.f.=2; p<0.01). 
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4.4.2.4 Final conclusions Winnie Dunn research profile by occupational 
therapists 
 
Final conclusions given by the occupational therapists as per individual report 
per child are shown in Table 4.9. 
 
Table 4.9: Detail final conclusions occupational therapists 
 
 
Neither Tactile nor 
Oral Defensive 
Only  
Tactile Defensive 
Only  
Oral Defensive 
Both Oral and  
Tactile Defensive 
Category Children Percentage Children Percentage Children Percentage Children Percentage 
Experimental  0 0.0% 10 34.5% 0 0.0% 18 62.1% 
Control  27 81.8% 0 0.0% 1 3.0% 0 0.0% 
 
 Sensory Seeking Not Tactile Defensive TOTAL  
Category Children Percentage Children Percentage Children Percentage 
Experimental  1 3.4% 0 0.0% 29 100.0% 
Control 2 6.1% 3 9.1% 33 100.0% 
 
From Table 4.9 it is clear that of the twenty nine experimental group children, 
ten were only tactile defensive, eighteen both oral and tactile defensive and 
one sensory seeking. Of the thirty-three control group children, twenty-seven 
were neither tactile nor oral defensive, three not tactile defensive, two sensory 
seeking and one child oral defensive. A chi-square test of independence 
confirmed the statistical significance of this result (²=37.043; d.f.=5; p<0.01). 
 
4.4.3 Speech therapists raw scores 
 
The speech therapists reported on abnormalities, oral defensiveness, 
hyperactive gag and hypersensive gums. All the therapists did not report on 
all aspects. Only twenty-four children from the experimental group and twenty-
eight children from the control group were evaluated. It was difficult to get 
parents to make an appointment at the speech therapist and keep it (Total: 
fifty-two of final sixty-two). 
 
69 
 
Table 4.10: Comparison between children from the experimental group and children from 
control group, as evaluated by speech therapists 
 
Mouth Abnormalities 
 Yes No TOTAL 
Category Children Percentage Children Percentage Children Percentage 
Experimental  9 37.50% 15 62.5% 24 100.0% 
Control  1 3.70% 26 96.3% 27 100.0% 
 
Oral Defensiveness 
 Yes No TOTAL 
Category Children Percentage Children Percentage Children Percentage 
Experimental  7 50.00% 7 50.0% 14 100.0% 
Control 0 0.00% 6 100.0% 6 100.0% 
 
Hyperactive gag 
 Yes No TOTAL 
Category Children Percentage Children Percentage Children Percentage 
Experimental   10 41.70% 14 58.3% 24 100.0% 
Control 6 21.40% 22 78.6% 28 100.0% 
 
Hypersensitive gums 
 Yes No TOTAL 
Category Children Percentage Children Percentage Children Percentage 
Experimental  11 78.60% 3 21.4% 14 100.0% 
Control 3 12.00% 22 88.0% 25 100.0% 
 
Mouth abnormalities: (A summary of the results is reflected in Table 4.10).  
The therapists reported that nine of the twenty-four children from the 
experimental group evaluated, showed mouth abnormalities, compared to one 
of the children from the control group. Mouth abnormalities differences were 
found to be statistically significant (²=5.456; d.f.=1; p<0.05). 
  
Oral defensiveness: (A summary of the results is reflected in Table 4.10). 
Not all the therapists reported on oral defensiveness, since they did not have 
a universal accepted tool or test available.  Detail was reported for only 
fourteen children from the experimental group and six children from the 
control group. Seven children of the experimental group were reported as oral 
defensive and none of the control group.  Oral defensiveness differences were 
found to be not statistically significant (²=1.381; d.f.=1; p>0.05). 
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Hyperactive gag reflex: (A summary of the results is reflected in Table 4.10). 
The results of the hyperactive gag reflex were that ten from the experimental 
group and six from the control group evaluated had a hyperactive gag. In the 
food questionnaire, question D3.6, a gag was reported as “Often” by fourteen 
parents of children from the experimental group and three from the control 
group, “Seldom” by five of both groups and “Never” by ten experimental and 
twenty-five control group children. These differences were found to be 
statistically significant (²=13.344; d.f.=2; p<0.01).  Hyperactive gag as 
evaluated by speech therapists were found to be not statistically significant 
(²=2.485; d.f.=1; p>0.05). 
 
Hypersensitive gums: (A summary of the results is reflected in Table 4.10). 
Hypersensitive gums were reported on eleven of the fourteen experimental 
compared to three of the twenty-five in the control group.  Hypersensitive 
gums differences were found to be statistically significant (²=17.284; d.f.=1; 
p<0.01). 
 
4.5 Discussion of results 
 
This food questionnaire was designed to determine whether children eat a 
balanced diet, has a preference towards certain food categories, food textures 
or food tastes and included questions on the drinking habits of children. 
 
The questionnaire includes the following:   
 A. Biographical detail 
 B. Detail of parent or guardian and family eating habits 
 C. Feeding habits of the child 
 D. Smell and temperature of food and texture of food eaten by child 
 E. Allergy detail of child 
 F. Detail of child’s likes/dislikes of food 
 G. Medical history of child 
 H. Food table of food served, feeding of child, likes and dislikes 
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4.5.1 Questionnaire of the eating habits of children 3-10 years old. 
Tactile defensive children versus non-tactile defensive children 
 
Important detail: 
The complete food questionnaire is included as Addendum 12. Complete 
statistical detail with percentages of answers to a specific question included 
as Addendum 14.  
 
Statistical detail is reported were statistically significant results were found. 
 
Results of the food questionnaire are given as graphs (Figure 4.1 – 4.109). 
The question numbers and the questions of the food questionnaire are 
reported as the heading of each graph.  Results are expressed in percentage 
of the children from the experimental and control groups. Response of one 
child represents about 3.0%.  
 
In the graphs, the term “tactile” and the colour blue are used for the 
experimental group and the term “non-tactile” and the colour maroon, for the 
control group.  The graphs with detail of average intake the colours dark blue 
and brown are used. In the graphs where a variety of foods is discussed, 
different colours are used for different foods.  
 
4.5.1.1 A Biographical detail 
 
Both males and females formed part of the study. In the tactile defensive 
group were 55.2% boys and 44.8% girls. The language distribution was equal 
between Afrikaans and English-speaking children. The children, who were 
researched, stayed at home, attended a pre-school or a primary school. Less 
than 20.0% in both groups attended after-care. Parents reported that 17.0% 
more of the children from the non-tactile defensive group than the children 
from the tactile defensive group received meals at Care, away from home. 
The parents of the tactile defensive children reported that it was easier to give 
meals to and feed the tactile defensive children at home.  
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There were, therefore, no significant differences in the biographical detail 
between the experimental and the control group. These differences were 
found to be not statistically significant. 
 
4.5.1.2 B Questions referring to parent or guardian of the child 
 
According to answers to question B1, the interviews were conducted mainly 
with mothers, but interviews were also conducted with fathers and both 
parents. Interviewing for the tactile defensive group was with 86.2% mothers, 
3.4% fathers and 10.3% both mother and father. For the non-tactile defensive 
group interviewing was with 93.9% mothers, 3.0% fathers and 3.0% both 
mother and father. From Figure 4.1 it is clear that quite a number of children 
from the tactile defensive group have their meals separate from their parents. 
37.9% eat meals “always” and “mostly” separate compared to 18.2% children 
in the non-tactile defensive group. Some of the parents of the tactile defensive 
group reported that the children eat such a limited variety of food that it is 
easier to feed the children before/apart from the adults.  These differences 
were found to be not statistically significant. 
Figure 4.1: Results of whether the adults/parents eat separately from the children, tactile 
defensive versus non-tactile defensive 
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According to Figure 4.2, more of the tactile defensive families eat round the 
table.  
 
Figure 4.2: Results of where family eats most of the time, tactile defensive versus non-tactile 
defensive 
 
Figures 4.3 and 4.4 show there is no major difference as to where the family 
eats, eating times and skipping of meals, between children from the tactile 
defensive group and children from the non-tactile defensive group. 
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Figure 4.3: Results of detail if family eats at scheduled times, tactile defensive versus non-
tactile defensive 
Figure 4.4: Results of detail whether the family skips meals, tactile defensive versus non-
tactile defensive 
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20.7% of the families of the tactile defensive children restricted certain food 
items from their children’s diet compared to 9.1% of the families of the non-
tactile defensive children (Figure 4.5). These differences were found to be not 
statistically significant. 
 
Figure 4.5: Results of whether family excludes/restricts food items, tactile defensive versus 
non-tactile defensive 
 
Question B7.1 dealt with the responses of families who excluded or restricted 
food items for different reasons, e.g. diabetes, vegetarian eating habits and 
avoiding sugar. The “yes” response to question B7 was low and, therefore, no 
conclusions could be drawn from the information provided for this question. 
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4.5.1.3 C Questions about feeding habits of the child 
 
A total of 37.9% parents of children from the tactile defensive group were very 
uneasy about the eating habits of their children, compared to 9.1% of the 
parents of the non-tactile defensive group of children (Figure 4.6). These 
differences were found to be statistically significant (²=7.902; d.f.=2; p<0.05). 
 
Figure 4.6: Results of parents feeling uneasy about eating habits of their children, tactile 
defensive versus non-tactile defensive 
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It appears that parents did not often ask advice about the eating habits of their 
children. Of the tactile defensive group, 51.7% parents asked advice 
compared to 30.3% parents of the non-tactile defensive group (Figure 4.7).  
These differences were found to be not statistically significant. 
 
 
Figure 4.7: Results as to whether parents asked advice about eating habits of children, tactile 
defensive versus non-tactile defensive 
 
 
To question C 2.1 all parents reported that they had not really known whom to 
ask for advice.  They reported that, not even on special request, had they 
been referred to dietitians.  
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Almost two-thirds of the children from both the tactile defensive group and the 
non-tactile defensive group received multivitamins (Figure 4.8). 
 
 
Figure 4.8: Results of the giving of multivitamins, tactile defensive versus non-tactile 
defensive 
 
Figure 4.9 shows that the parents reported incidences of very definite dislikes 
of or aversion to certain foods in 58.6% of the tactile defensive group 
compared to only 21.2% of the non-tactile defensive group.  These differences 
were found to be statistically significant and that tactile defensive children 
have a definite dislike of and aversion to certain foods (²=9.118; d.f.=2; 
p<0.05). 
 
It seems normal that children have a dislike of certain foods; 57.6% of the 
non-tactile defensive group have a somewhat food dislike/aversion. 
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Figure 4.9: Results of whether the children dislike certain foods or have an aversion to them, 
tactile defensive versus non-tactile defensive 
 
Although 17.2% of the family members of tactile defensive children have 
strong dislikes of certain foods, 55.2% does not have any dislikes. Non-tactile 
defensive family members indicated a 45.5% “somewhat” dislike, but the 
detail was not as clear as with the tactile defensive group, where it was stated 
during the interview that some family members were also picky eaters with 
definite likes/dislikes (Figure 4.10). These differences were found to be not 
statistically significant. 
 
The eating habits of the children from the tactile defensive group as well as 
those from the non-tactile defensive group do not really influence the eating 
habits of other children in the house (Figure 4.11). These differences were 
found to be not statistically significant. 
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Figure 4.10: Results of whether any members of the families of the children dislike certain 
foods, tactile defensive versus non-tactile defensive  
 
Figure 4.11: Results of whether the influence of the eating habits of these children influence 
other children in house, tactile defensive versus non-tactile defensive 
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A total of 65.5% children from the tactile defensive group have a fair and a 
poor appetite for food. 66.7% of children from the non-tactile defensive group 
have a good appetite for food. It is clear that these differences were found to 
be statistically significant (²=6.403;d.f.=2; p<0.05),(Figure 4.12). 
 
Figure 4.12: Results of children’s appetite for food, tactile defensive versus non-tactile 
defensive 
 
More children from the non-tactile defensive group (81.8%) have a good 
appetite for sweets compared to the 65.5% of children from the tactile 
defensive group. These differences were not statistically significant (Figure 
4.13). 
C7.1 How would you describe your child's appetite for food?
34.5
41.4
24.1
66.7
21.2
12.1
0
10
20
30
40
50
60
70
80
90
100
good fair poor
Response to question
P
e
rc
e
n
ta
g
e
s
Tactile
Non-tactile
82 
 
 
Figure 4.13: Results of children’s appetite for sweets, tactile defensive versus non-tactile 
defensive 
 
The children from the tactile defensive group are good eaters of one and two 
meals a day, while the children from the non-tactile defensive group are good 
eaters of two and three meals a day (See Figure 4.14). These differences 
were found to be not statistically significant. One child from the tactile 
defensive group was reported as never having sat down to a served meal.  
 
Figure 4.15 shows that the majority of both groups eat “always” or “mostly” at 
regular mealtimes each day. These differences were found to be not 
statistically significant. 
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Figure 4.14: Results of classification done by parents of meals eaten by children, tactile 
defensive versus non-tactile defensive 
 
Figure 4.15: Results of whether children eat at regular mealtimes each day, tactile defensive 
versus non-tactile defensive 
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When asked about the detail of meals eaten, the results depicted in Figure 
4.16 were obtained regarding the difference between the groups concerning 
meals and snacks eaten seven days a week. The children from the non-tactile 
defensive group are better breakfast and lunch eaters. Although no 
statistically significant differences were found it seems as if the children from 
the tactile defensive group prefer evening meals to other meals and snacks.   
 
Figure 4.16: Results of detail of different meals eaten by children over 7 days a week, tactile 
defensive versus non-tactile defensive 
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The majority of the tactile defensive group reported their children have 
problems eating at other people’s houses. 90.90% of the children from the 
non-tactile defensive group will eat at other people’s homes against only 
37.9% of the children from the tactile defensive group. 62.1% of the tactile 
defensive group reported that their children do not, never or selectively eat at 
other people’s houses compared to 9.1% in the non-tactile defensive group 
(Figure 4.17). These differences were found to be statistically significant and 
that tactile defensive children have problems eating at other peoples houses 
(²=12.951; d.f.=3; p<0.01). 
 
Figure 4.17: Results of whether children eat at other people’s houses, tactile defensive 
versus non- tactile defensive 
 
Figure 4.18 reveals that a large proportion (51.7%) of parents of tactile 
defensive children remove food “always” or “mostly” from the plates of these 
children when eating out, before they will start eating compared to 21.2% “ of 
the non-tactile children. These differences were found to be not statistically 
significant. Tactile defensive children also hesitate to eat unfamiliar foods 
26.1% more than non-tactile defensive children do (Figure 4.19). This 
difference was found to be statistically significant (²=5.698; d.f.=1 ; p<0.05). 
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Figure 4.18: Results of foods which have to be removed from children’s plates when eating 
out, tactile defensive versus non-tactile defensive 
 
Figure 4.19: Results of whether children hesitate to eat unfamiliar foods, tactile defensive 
versus non-tactile defensive 
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Tactile defensive and non-tactile defensive children have similar percentages 
of “argue”, “play” and “stare at the food” on the plates. However the tactile 
defensive children “do not eat it”; at a higher rate (Figure 4.20). These 
differences were found to be not statistically significant. 
 
Figure 4.20: Results of reactions if children do not like food served, tactile defensive versus 
non-tactile defensive 
 
 
When unfamiliar/new food is placed in front of them, tactile defensive children 
become upset more often (Figure 4.21). This difference was found to be not 
statistically significant. Figure 4.22 shows that tactile defensive children when 
becoming upset, then more often want to leave the table. This difference was 
found to be statistically significant (²=6.071; d.f.=2 ; p<0.05).  
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Figure 4.21: Results of whether children become upset when unfamiliar or new food is 
placed in front of them, tactile defensive versus non-tactile defensive 
 
Figure 4.22: Results of whether children leave the table if upset with the food served, tactile 
defensive versus non-tactile defensive 
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Only approximately half of the number of children from both groups is 
exposed “many times” to a new food. Parents of the tactile defensive children 
interviewed, said that because of the negative response of their children to a 
new food, the tactile defensive children were more often only exposed once to 
a new food and it was not offered again (Figure 4.23). These differences were 
found to be not statistically significant. 
 
Figure 4.23: Results of times children exposed to a new food, before deciding they do not like 
it, tactile defensive versus non-tactile defensive 
 
In Figure 4.24, it becomes clear that children from the tactile defensive as well 
as children from the non-tactile defensive group refuse food that the rest of 
the family eat. The majority of mothers of both tactile defensive and non-tactile 
defensive children do not prepare and serve food that only this child 
prefers/eats. The families prepare and eat a variety of foods.  This correlates 
with Figure 4.11. However, 20.0% more of the parents of the children in the 
tactile defensive group reported that they tend to prepare and serve food that 
only this child eats (Figure 4.25).  These differences were found to be not 
statistically significant. 
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Figure 4.24 Results of whether the rest of family eat food that the child refuses to eat, tactile 
defensive versus non-tactile defensive 
 
Figure 4.25: Results of whether parents tend to prepare and serve food only this child eats, 
tactile defensive versus non-tactile defensive 
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84.4% of the parents of children from the non-tactile defensive group agreed 
that they think that their child drinks lots of fluid, compared to 75.9% in the 
tactile defensive group (Figure 4.26). These differences were found to be not 
statistically significant.  
 
Figure 4.26: Results of whether mothers/parents think children drinks lots of fluid, tactile 
defensive versus non-tactile defensive 
 
Detail of how much and the type of fluid the children drink is given in Figure 
4.27. A higher percentage reported drinking between 4 and 6 glasses of fluid 
in the non-tactile group (48.5% and 33.3%) compared to 24.1% and 13.8% in 
the tactile group. In the tactile defensive group, 6.9% reported drinking “2 
Litre” and 31.0%, “always drinking”. These differences were found to be not 
statistically significant.  Figure 4.28 shows that children from both groups have 
a high intake of water and fruit juice. The non-tactile defensive child has a 
higher intake of milk and cooldrink than the tactile defensive child. These 
differences were found to be statistically significant for milk intake 
(²=5.156;d.f.=1 ; p<0.05) and cooldrink intake (²=4.996; d.f.=1 ; p<0.05). 
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Figure 4.27: Results of amount of fluid children drink per day, tactile defensive versus non-
tactile defensive 
 
Figure 4.28: Results of different types of fluid children drink, tactile defensive versus non-
tactile defensive 
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The tactile defensive children drink extra fluid, if they do not like the food 
served, than the non-tactile defensive children, as shown in Figure 4.29.  
These differences were found to be not statistically significant. 
 
 
Figure 4.29: Results of whether children drink extra fluid if they do not like the food served, 
tactile defensive versus non-tactile defensive 
 
4.5.1.4 D Questions about smell, temperature and texture of food 
 
4.5.1.4.1 D.1 Smells 
 
Figure 4.30 shows that 48.3% of the children from the tactile defensive group 
often smelt the food offered compared to only 6.1% of the non-tactile 
defensive group.  This difference was found to be statistically significant 
(²=15.183; d.f.=2 ; p<0.01). Figure 4.31 shows that 44.8% of the tactile group 
“often” refused food because of the smell compared to only 12.1% of the non-
tactile group.  This difference was found to be statistically significant 
(²=8.301; d.f.=2 ; p<0.05).  
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Figure 4.30: Results of whether children smell the food offered, tactile defensive versus non- 
tactile defensive 
 
 
Figure 4.31: Results of whether children refuse food because of the smell of it, tactile 
defensive versus non-tactile defensive 
 
D1.1  Does your child smell the food you offer?
48.3
6.9
44.8
6.1
24.2
69.7
0
10
20
30
40
50
60
70
80
90
100
often seldom never
Response to question
P
e
rc
e
n
ta
g
e
s
Tactile
Non-tactile
D1.2 Does your child refuse food because of the smell of it?
44.8
13.8
41.4
12.1
21.2
66.7
0
10
20
30
40
50
60
70
80
90
100
often seldom never
Response to question
P
e
rc
e
n
ta
g
e
s
Tactile
Non-tactile
95 
 
Figure 4.32 shows that 20.7% of the tactile defensive children “often” or “very 
often” compared to 3.0% of non-tactile defensive children found cooking 
smells offensive.  These differences were found to be not statistically 
significant. 
 
Figure 4.32: Results of to what extent children find cooking smells offensive, tactile 
defensive versus non-tactile defensive 
 
4.5.1.4.2 D.2 Temperature 
 
Figure 4.33 shows that tactile defensive children are more sensitive to 
extremely cold food because 31.0% of these children eat “very little” and 
“seldom” icy food such as ice water and “ysies”, compared to 12.1% of the 
non-tactile defensive children. These results were not statistically significant.  
Figure 4.34 shows that the tactile defensive children prefer to eat ice-cream 
slightly defrosted whereas non-tactile defensive children prefer it frozen. 
These differences were found to be statistically significant (²=8.178;d.f.=3 ; 
p<0.05).  
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Figure 4.33: Results of to what extent children eat icy food, tactile defensive versus non-
tactile defensive 
 
Figure 4.34: Results of how children eat ice cream, tactile defensive versus non-tactile 
defensive 
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According to Figure 4.35, tactile defensive children are also sensitive to food 
that is too hot.  Hot food such as hot soup and chips, is eaten “very little” by 
the tactile defensive children (72.4%) compared to the non-tactile defensive 
children (6.1%). In contrast, the non-tactile children eat more hot food (78.8% 
versus 17.2%) than the tactile defensive children.  These differences were 
found to be statistically significant (²=21.822; d.f.=3 ; p<0.01). It seems that 
tactile defensive children prefer to eat hot food cooled down. 
 
 
Figure 4.35 Results of to what extent children eat very hot food, tactile defensive versus non-
tactile defensive 
 
4.5.1.4.3 D.3 Textures 
 
Figure 4.36 shows the consistency of food the children eat. Only 48.3% of the 
tactile defensive children eat a typical family meal compared to 97.0% of the 
non-tactile defensive children.  Chewy meat is eaten by 51.7% and crunchy 
foods (carrots, celery) by 48.3% of tactile defensive children, compared to 
93.9% and 84.8% of the non-tactile defensive children.  Both groups like pasta 
combination dishes (89.7% and 90.9% respectively). 
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Statistically significant results: 
Mashed table foods:  (²=4.315; d.f.=1 ; p<0.05). 
Chewy (e.g. meat):  (²=14.367; d.f.=1; p <0.01). 
Crunchy foods (e.g. carrots, celery):  (²=9.448; d.f.=1; p<0.01). 
Typical cooked family meal:  (²=19.115; d.f.=1; p <0.01). 
 
Figure 4.36: Results of consistency of food children are currently eating, tactile defensive 
versus non-tactile defensive 
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Figure 4.37 shows that 20.7% of the tactile defensive children often refuse 
food because of the feel of food in the mouth, compared to none of the non-
tactile defensive children. These differences were found to be not statistically 
significant. 
 
 
Figure 4.37: Results of the refusal of food because of the feel of it in the mouth (scratching or 
feeling heavy), tactile defensive versus non-tactile defensive 
 
51.7% of children from the tactile defensive group refuses to eat food with 
lumps, e.g. porridge, compared to only 21.2% of non-tactile defensive group 
(Figure 4.38).  These differences were found to be statistically significant 
(²=9.001; d.f.=3; p<0.05). 
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Figure 4.38: Results of how children react to lumps in food, tactile defensive versus non-
tactile defensive 
 
Figure 4.39 shows that 79.3% of the tactile defensive children “always” and 
“often” go without food if they do not like the food served compared to 23.4% 
of the non-tactile defensive children. These differences were found to be 
statistically significant (²=13.631;d.f.=3; p<0.01). 
 
Figures 4.40 and 4.41 show that 82.7% of tactile defensive children “always” 
or “often” eat slowly if they dislike the food served and 89.7% “never” finish 
the meal they dislike. These results reflect higher percentages than those of 
the non-tactile defensive children (48.5% and 48.5%). These differences were 
found to be not statistically significant. According to Figure 4.42, a sizeable 
percentage of children from both tactile defensive and non-tactile defensive 
group are force-fed. These differences were found to be not statistically 
significant. 
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Figure 4.39: Results of whether children will go without food if they do not like the food 
served, tactile defensive versus non-tactile defensive 
 
Figure 4.40: Results of whether children eat slowly if they dislike food served, tactile 
defensive versus non-tactile defensive 
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Figure 4.41: Results of whether children will finish meal of foods they dislike, tactile defensive 
versus non-tactile defensive 
 
Figure 4.42: Results of detail of force-feeding of children, tactile defensive versus non-tactile 
defensive 
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Figures 4.43, 4.44, 4.45 show that the tactile defensive children have a higher 
incidence of vomiting, gagging, coughing when eating than the non-tactile 
defensive children. Only for gagging were these differences found to be 
statistically significant (²=13.344; d.f.=2; p<0.01). 
 
 
Figure 4.43: Results of incidence of vomiting if children dislike food, tactile defensive versus 
non-tactile defensive 
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Figure 4.44: Results of detail of gagging when children dislike food offered, tactile defensive 
versus non-tactile defensive 
 
Figure 4.45: Results of detail of regular coughing of children when eating, tactile defensive 
versus non-tactile defensive 
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Figure 4.46 shows a very small difference between tactile defensive and the 
non-tactile defensive children with regard to choking on food. These 
differences were found to be not statistically significant. 
 
Figure 4.46: Results of detail whether children regularly choke on food, tactile defensive 
versus non-tactile defensive 
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Figure 4.47 shows that the tactile defensive children have a higher incidence 
of biting the inner cheek or lip when eating. These differences were found to 
be statistically significant (²=10.560; d.f.=2; p<0.01). 
 
Figure 4.47: Results of detail whether children often bite inner cheek or lip, tactile defensive 
versus non-tactile defensive 
 
Figure 4.48 shows that only 24.1% from the tactile defensive children is often 
willing to try new and not regularly prepared food, compared to 51.5% of the 
non-tactile defensive children.  These differences were found to be statistically 
significant (²= 9.140; d.f.=2; p<0.05).  Figure 4.49 shows that 46.4% of the 
tactile defensive children are often bribed to try a new food compared to 
15.2% of the non-tactile defensive children. These differences were found to 
be not statistically significant. 
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Figure 4.48: Results of detail of willingness of children to try new and not regularly prepared 
food, tactile defensive versus non-tactile defensive 
 
 
Figure 4.49: Results of detail of bribing children to eat a new food, tactile defensive versus 
non- tactile defensive  
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Figures 4.50, 4.51, 4.52, 4.53 (see also Figure 4.13) show that both groups 
prefer sweet to salt (79.3% tactile defensive children and 93.9% non-tactile 
defensive children for sweet; 58.6% tactile defensive children and 87.9% non-
tactile defensive children for salt).  37.9% of the tactile defensive group likes 
sour “a lot” and 6.9% of the tactile defensive group likes “bitter”.  These 
differences were found to be not statistically significant. 
 
Figure 4.50: Results of preference for sweet taste, tactile defensive versus non-tactile 
defensive 
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Figure 4.51: Results of preference for sour taste, tactile defensive versus non-tactile 
defensive 
 
Figure 4.52: Results of preference for salt taste, tactile defensive versus non-tactile 
defensive 
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Figure 4.53; Results of preference for bitter taste, tactile defensive versus non-tactile 
defensive 
 
17.2% of the tactile defensive children never liked neutral tastes, whereas it 
was 0.0% for non-tactile defensive children (Figures 4.54).  Figure 4.55 shows 
that, of the tactile defensive children, 31.0% never eat low texture foods such 
as mashed potatoes compared to only 3.0% of non-tactile defensive children.  
These differences were found to be statistically significant (²=8.973; d.f.=2; 
p<0.05). 
 
Figure 4.56 shows that 48.3% of tactile defensive children have never eaten 
high textured foods such as coconut or nuts/seeds, compared to only 12.1% 
of non-tactile defensive children. These differences were found to be 
statistically significant (²=11.470; d.f.=2; p<0.01).  Only 50.0% of tactile 
defensive children like the texture of bananas compared to 81.8% in the non-
tactile defensive children group (Figure 4.57).  These differences were found 
to be not statistically significant. 
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Figure 4.54 Results of preference for neutral tastes such as potatoes, pasta, and white bread 
(no sauces or spreads), tactile defensive versus non-tactile defensive 
 
  
Figure 4.55: Results of preference for low textured foods such as mashed potatoes, tactile 
defensive versus non-tactile defensive 
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Figure 4.56: Results of preference for high textured foods such as coconut or nuts/seeds, 
tactile defensive versus non-tactile defensive 
 
  
Figure 4.57: Results of preference for texture of bananas, tactile defensive versus non-
tactile defensive 
D3.15  Does your child eat high textured foods, e.g. food with 
coconut or nuts/seeds?
31.0
20.7
48.3
69.7
18.2
12.1
0
10
20
30
40
50
60
70
80
90
100
often seldom never
Response to question
P
e
rc
e
n
ta
g
e
s
Tactile
Non-tactile
D3.16  Does your child like the texture of bananas?
50.0
14.3
35.7
81.8
3.0
15.2
0
10
20
30
40
50
60
70
80
90
100
often seldom never
Response to question
P
e
rc
e
n
ta
g
e
s
Tactile
Non-tactile
113 
 
 
4.5.1.5 E Allergy detail of child 
 
A large percentage of both tactile defensive children and non-tactile defensive 
children has never been tested for general or food allergy or has not received 
blood or skin tests (Figures 4.58, 4.59, 4.60 and 4.61). It seems as if the 
tactile defensive children’s eating behaviour is more invested for food allergies 
than that of the non-tactile defensive children.  
 
Figure 4.58: Results of detail of tests for allergies – allergy general, tactile defensive versus 
non-tactile defensive 
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Figure 4.59: Results of detail of tests for allergies – allergy to foods, tactile defensive versus 
non-tactile defensive 
 
Figure 4.60: Results of detail of tests for allergies – blood tests, tactile defensive versus non-
tactile defensive 
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Figure 4.61: Results of detail of tests for allergies – skin tests, tactile defensive versus non-
tactile defensive 
 
Based on the responses to question E 2 regarding a possible negative 
reaction to food, no significant difference was found, between the tactile 
defensive children and the non-tactile defensive children (reaction not 
connected to allergies) (Figure 4.62). These differences were found to be not 
statistically significant. 
 
When answering question E 2.1 of the questionnaire, of type of reaction, type 
of food and age of first reaction, the parents of both groups are not very sure 
and the detail is not shown. In answer to question E 2.2, see Figure 4.63, 
25.0% of the parents of the tactile defensive children perceived that their 
children still have a negative reaction to the specific food, and avoid it. These 
differences were found to be not statistically significant. 
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Figure 4.62: Results of whether children ever diagnosed with negative reaction to food (not 
allergy), tactile defensive versus non-tactile defensive 
 
Figure 4.63: Results of whether children still have reaction to that food, tactile defensive 
versus non-tactile defensive 
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4.5.1.6 F Child’s likes/dislikes 
 
The following observations were made concerning fruit: tactile defensive 
children have a lower preference than non-tactile defensive children for all the 
fruit, except for mangoes.  Figure 4.64 shows that between 20.0– 30.0% less 
tactile defensive children eat bananas, grapes, oranges, paw-paw, peaches, 
pine-apple and watermelon compared to non-tactile defensive children. 
Although the tactile defensive children eat less fruit than non-tactile defensive 
children do, more types of fruit were offered to the tactile defensive children 
than to the non-tactile defensive children (17.2% paw-paw, 3.4% pears, 3.4% 
mangoes and 6.9% watermelon was not offered to tactile defensive children 
compared to 3.0% grapes, 6.1 % oranges, 18.2% paw-paw, 6.1% peaches, 
12.1% pears, 3.0% pine-apple, 30.3% mangoes and 6.1% watermelon not 
offered to non-tactile defensive children) Figure 4.65. 
 
Statistical significant differences were found for: 
Bananas: (²=1; d.f.= 4.031; p<0.05) 
Mangoes: (²=2; d.f.= 8.470; p<0.05) 
Watermelon: (²=2; d.f.= 7.637 ; p<0.05) 
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Figure 4.64: Results of fresh fruit children eat – yes answer, tactile defensive versus non-
tactile defensive 
 
 
Figure 4.65: Results of fresh fruit children eat – not offered answer, tactile defensive versus 
non-tactile defensive 
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The following observations were made concerning vegetables: tactile 
defensive children have a lower preference for vegetables than non-tactile 
defensive children.   Figure 4.66 shows between 16.0 - 32.0% fewer tactile 
defensive children eat specific vegetables, than children from the non-tactile 
defensive group.  Fairly equal amounts of the vegetables were offered in the 
houses of tactile defensive children and non-tactile defensive children. Marog, 
or African spinach, and Indian greens were not well known in either group 
(Figure 4.67). 
 
Statistical significant differences were found for: 
Cabbage: (²=2; d.f.= 6.799; p<0.05) 
Carrots: (²=1; d.f.= 8.297 ; p<0.01) 
Pumpkin: (²= 1; d.f.= 3.890 ; p<0.05) 
Tomatoes: (²=1; d.f.= 6.402 ; p<0.05) 
Cucumber: (²= 1;d.f.= 7.968 ; p<0.01) 
Lettuce: (²=1; d.f.= 3.921; p<0.05) 
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Figure 4.66: Results of vegetables children eat – yes answer, tactile defensive versus non-
tactile defensive 
 
Figure 4.67: Results of vegetables children eat – not offered answer, tactile defensive 
versus non-tactile defensive 
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The average amount of fruit and vegetables eaten by the tactile defensive 
children was much lower than the average amount of fruit and vegetables 
eaten by the non-tactile defensive children (Figure 4.68).  
 
Figure 4.68: Results of average intake of fruit and vegetables, tactile defensive versus non-
tactile defensive 
 
According to Figures 4.69 and 4.70, the tactile defensive children have 
between 10.0% and 31.0% of a higher incidence of “not willing to try” with 
regard to meat, chicken and fish than non-tactile defensive children.  The 
percentage enjoying big portions of meat and chicken is the highest for 
viennas (48.3%) and chicken (37.9%) in the tactile defensive group and 
viennas (87.9%), mince (81.8%) and chicken (78.8%) in the non-tactile 
defensive group. The tactile defensive children appear to prefer smaller 
portions.  
 
Statistical significant differences were found for: 
Boerewors: (²=3; d.f.= 13.903; p<0.01) 
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Vienna: (²=3; d.f.= 8.038; p<0.05) 
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Figure 4.69: Results of reaction to eating chicken and meat – tactile defensive children 
 
Figure 4.70: Results of reaction to eating chicken and meat – non-tactile defensive children 
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Fried fish portions (31.0%) are the highest percentage of the “big portions” 
enjoyed by the tactile defensive children and for the non-tactile defensive 
children, fish fingers (75.8%) and fried fish (72.7%) see Figures 4.71 and 4.72. 
 
Statistical significant differences were found for: 
Fish - fried portions: (²=2; d.f.= 7.542 ; p<0.05) 
Fish fingers: (²=3; d.f.= 13.244; p<0.01) 
Fish tinned: (²=3; d.f.= 11.843; p<0.01) 
Calamari: (²=3; d.f.= 14.082; p<0.01) 
 
Figure 4.71: Results of reaction to eating fish – tactile defensive children 
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Figure 4.72: Results of reaction to eating fish– non-tactile defensive children 
 
When looking at the average response to meat and chicken, “not willing to try” 
is 10.0% lower and with fish, 30.0% lower in the tactile defensive group than 
in the non-tactile defensive group. The non-tactile defensive children eat 
bigger portions of both meat and fish (Figures 4.73 and 4.74).  
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Figure 4.73: Results of average intake of meat and fish – tactile defensive children 
 
Figure 4.74: Results of average intake of meat and fish – non-tactile defensive children 
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Figure 4.75 shows that the majority of both groups eat sweets either daily or 
three times a week.  Double the number of non-tactile defensive children has 
a daily intake of sweets compared to the number of tactile defensive children 
(45.5% compared to 27.6%). The tactile defensive children eat sweets less 
frequently than the non-tactile defensive children.   This confirms the results of 
Figure 4.13 and Figure 4.50 that tactile defensive children prefer less sweet 
tastes than the non-tactile defensive children. There were no statistical 
significant differences found in the eating of sweets between the tactile 
defensive group of children and the non-tactile defensive group of children. 
 
 
Figure 4.75: Results of frequency of sweets intake, tactile defensive versus non-tactile 
defensive 
 
The type of sweets “never” eaten by the tactile defensive children was the 
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sweets were also never eaten by about 40.0% of tactile defensive children 
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(Figure 4.77). The differences for all the sweets were found to be not 
statistically significant. 
 
Figure 4.76: Results of type of sweets eaten – tactile defensive children 
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Figure 4.77: Results of type of sweets eaten – non-tactile defensive children 
129 
 
 
Figure 4.78 shows that the snacks the tactile defensive children prefer are 
chips (which 27.0% will eat on a daily basis). 34.5% of the tactile defensive 
children will never eat niknaks.  Figure 4.79 shows the non-tactile defensive 
children prefer sweet biscuits, chips and niknaks.  The only snacks that some 
of the non-tactile defensive children never eat are popcorn (9.1%) and niknaks 
(3.0%). There were no statistical significant differences found in the eating of 
chips and niknaks. 
 
Figure 4.80 shows that both groups prefer both sweets and chips, with an 
average of 44.8% in tactile defensive children and 57.6% in non-tactile 
defensive children. These differences were found to be not statistically 
significant. 
 
 
Figure 4.78: Results of frequency and type of snacks eaten – tactile defensive children 
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Figure 4.79: Results of frequency and type of snacks eaten – non-tactile defensive children 
 
 
 
Figure 4.80: Results of detail of preference for sweets and/or chips, tactile defensive versus 
non-tactile defensive 
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Figures 4.81 and 4.82 show that tactile defensive children like gherkins 34.5% 
and olives 24.1% compared to 6.1% and 0.0% of the non-tactile defensive 
children.  One of the mothers of a tactile defensive child also said that her 
baby, from the age of 6 months, craved eating raw garlic. Tactile defensive 
children use less fondor / aromat than non-tactile defensive children (24.1% to 
42.4%).  Food that a sizeable proportion of the tactile defensive children will 
not eat is salsa (55.2%), curry (48.3%) and tomato sauce (20.7%), while some 
of the non-tactile defensive children will not eat pickles (51.5%), olives 
(48.5%) and gherkins (42.4%). There were no statistical significant differences 
found in the eating of strong and spicy foods between the tactile defensive 
children and the non-tactile defensive children.  
 
Figure 4.81: Results of detail of preference for strong and spicy food—tactile defensive 
children 
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Figure 4.82: Results of detail of preference for strong and spicy food – non-tactile defensive 
children 
 
 
4.5.1.7 G Medical history 
 
The following observations were made: 
 
Question G1, the mean birth weight of children from the tactile defensive 
group was 3.31 kg and 3.51 kg for children from the non-tactile defensive 
group. These differences were found to be not statistically significant. 
 
There is a higher incidence of premature babies in the tactile defensive group 
(20.7%) than in the non-tactile defensive group (3.0%), (Figure 4.83). The 
literature reports that premature babies have sensory processing difficulties 
(Dunn & Daniels, 2000). These differences were found to be not statistically 
significant.  
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Figure 4.83: Results of detail premature versus full-term babies, tactile defensive versus 
non-tactile defensive 
 
The mean current weight of the children from the tactile defensive group was 
21.69 kg and 21.75 kg for the children from the non-tactile defensive group. 
The mean mid-arm circumference was similar for the children of the tactile 
defensive group and children of the non-tactile defensive group. (Tactile 
defensive group 18.96 cm and non-tactile defensive group 19.13 cm).  
 
It seems that general practitioners or paediatricians are not often visited for 
feeding problems by parents (34.5% “yes”, 65.55% “no” in tactile defensive 
group compared to 21.2% “yes” and 78.8% “no” in non-tactile defensive group 
(Figure 4.84). These differences were found to be not statistically significant.    
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Figure 4.84: Results of visiting of General Practitioner and Paediatrician for feeding problems 
of children, tactile defensive versus non-tactile defensive 
 
There is no difference in the amount of colic between the groups (72.4% 
tactile defensive group compared to 78.8% non-tactile defensive group) 
Figure 4.85. This difference was found to be not statistically significant. 
 
According to Figures 4.86, 4.87 and 4.88, it seems that tactile defensive 
children currently have a slightly higher incidence of constipation, runny stools 
and grommets than non-tactile defensive children (13.8%, 3.4% and 17.2% 
tactile defensive group compared to 6.1%, 0.0% and 6.1% non-tactile 
defensive group). The report of the history of constipation, runny stools and 
grommets is 65.5%, 79.3% and 62.1% in the tactile defensive group 
compared to 81.8%, 93.9% and 81.8% in the non-tactile defensive group. The 
non-tactile defensive group thus has a higher past incidence or history of 
constipation, runny stools and grommets than the tactile defensive group. 
None of these differences were found to be statistically significant. 
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Figure 4.85: Incidence of colic problems, tactile defensive versus non-tactile defensive 
 
 
Figure 4.86: Incidence of constipation, tactile defensive versus non-tactile defensive 
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Figure 4.87: Incidence of runny stools, tactile defensive versus non-tactile defensive 
 
 
Figure 4.88: Incidence of children receiving grommets, tactile defensive versus non-tactile 
defensive 
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The incidence of respiratory symptoms, e.g. asthma and hay fever, is very 
similar for both tactile defensive and non-tactile defensive children (Figure 
4.89).  This difference was found to be not statistically significant. 
 
 
 
Figure 4.89: Incidence of respiratory symptoms, tactile defensive versus non-tactile 
defensive 
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significant differences were found for canned fruit being more disliked by 
tactile defensive children (²=4; d.f.= 10.015 ; p<0.05). 
 
Figure 4.90: Results obtained from tactile defensive children, on fruit-eating behaviour 
 
Figure 4.91: Results obtained from non-tactile defensive children, on fruit-eating behaviour 
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VEGETABLES: According to Figures 4.92 and 4.93, the tactile defensive 
children refused the following vegetables, to a higher degree than the non-
tactile defensive children: fresh and crispy cooked vegetables, soft cooked 
vegetables, vegetable bredie, vegetable soup with pieces and puree 
vegetable soup. The tactile defensive children’s overall “eating without a 
problem” of vegetables is up to 50.0% less than that of non-tactile defensive 
children. This confirms the results of Figures 4.66, 4.67 and 4.68 that tactile 
defensive children prefer vegetables less than the non-tactile defensive 
children.  Statistical significant differences were found for fresh vegetables: 
(²=3; d.f.= 11.922 ; p<0.01)  and puree vegetable soup (²=4;d.f.= 10.361 ; 
p<0.05). 
 
 
Figure 4.92: Results obtained from tactile defensive children, on vegetable-eating behaviour 
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Figure 4.93: Results obtained from non-tactile defensive children, on vegetable-eating 
behaviour 
 
MILK: 24.1% of tactile defensive children refuse milk while only 9.1% of non-
tactile defensive children refuse milk. Yoghurt with fruit pieces is refused by 
51.7% of tactile defensive children compared to 30.3% of non-tactile 
defensive children. Both groups prefer kids’ yoghurt (Figure 4.94 and 4.95). 
These differences were found to be not statistically significant. 
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Figure 4.94: Results obtained from tactile defensive children, on milk eating behaviour 
 
 
Figure 4.95: Results obtained from non-tactile defensive children, on milk eating behaviour 
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defensive children compared to 84.8% boiled, 97.0% scrambled and 84.8% 
fried for the non-tactile defensive children (Figures 4.96 and 4.97). These 
differences were found to be not statistically significant. 
 
 
Figure 4.96: Results obtained from tactile defensive children, on egg-eating behaviour 
 
 
Figure 4.97: Results obtained from non-tactile defensive children, on egg-eating behaviour 
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CHEESE: According to Figures 4.98 and 4.99, cheese was refused by more 
of the tactile defensive children than by the non-tactile defensive children. A 
chunk of cheese was refused by 24.1%, processed cheese spread by 37.9%, 
processed cheese wedges by 37.9% and Feta cheese by 34.5% of tactile 
defensive children compared to 9.1%, 9.1 %, 6.1% and 18.2% of the non-
tactile defensive children.  Food manufacturers will be interested to know that 
only 60.6% of non-tactile defensive children eat processed cheese with no 
problem.  Processed cheese spread and processed cheese wedges are eaten 
with no problem by only 27.6% and 34.5% respectively of the tactile defensive 
children. These differences were found to be not statistically significant. 
 
 
Figure 4.98: Results obtained from tactile defensive children, on cheese-eating behaviour 
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Figure 4.99: Results obtained from non-tactile defensive children, on cheese-eating 
behaviour 
 
 
DRIED BEANS/LENTILS: Neither cooked dried beans nor lentils were served 
to about 50.0% of each group. Tinned or baked beans were served less to 
non-tactile defensive children than to tactile defensive children (24.2% to 
10.3%: Figures 4.100 and 4.101). These differences were found to be not 
statistically significant. 
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Figure 4.100: Results obtained from tactile defensive children, on dried beans/lentils-eating 
behaviour 
 
 
Figure 4.101: Results obtained from non-tactile defensive children, on dried beans/lentils-
eating behaviour 
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BREAD: A high percentage of tactile defensive children refuses whole wheat 
bread, brown bread and raisin bread (41.4% whole wheat, 31.0% brown and 
55.2% raisin bread), while the refusal by the non-tactile defensive children 
was: 15.2% whole wheat bread, 3.0% brown bread and 9.1% raisin bread. 
See Figures 4.102 and 4.103. Statistical significant differences were found for 
raisin bread (²=10.227; d.f.=4; p<0.05). 
 
Figure 4.102: Results obtained from tactile defensive children, on bread-eating behaviour 
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Figure 4.103: Results obtained from non-tactile defensive children, on bread-eating 
behaviour 
 
STARCH -- RICE/SAMP: Tactile defensive children refuse 44.8% brown rice, 
55.2% yellow rice and raisins, and 20.7% samp; non-tactile defensive children 
refuse 6.1% brown rice, 15.2% yellow rice and raisins, and 6.1% samp (Figure 
4.104 and 4.105).  Statistical significant differences were found for yellow rice 
and raisins (²=9.018; d.f.=3; p<0.05). 
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Figure 4.104: Results obtained from tactile defensive children, on rice/samp-eating behaviour 
 
 
Figure 4.105: Results obtained from non-tactile defensive children, on rice/samp-eating 
behaviour 
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POTATOES: Mashed potatoes, cooked potatoes and French fries were 
served by 100.0% of the mothers of both groups. The tactile defensive 
children refuse mashed potatoes 31.0%, cooked potatoes 27.6% and French 
fries 13.8%. The tactile defensive group detail for “eat no problem” is for 
mashed potatoes 58.6%, cooked potatoes 51.7% and French fries 79.3% as 
shown in Figure 4.106. 
 
The non-tactile defensive children refuse mashed potatoes 6.1% and cooked 
potatoes 3.0%, none refuse French fries. The non-tactile defensive group 
detail for “eat no problem” is for mashed potatoes 84.8%, cooked potatoes 
97.0% and French fries 100.0% as shown in Figure 4.107. Statistical 
significant differences were found for cooked potatoes: (²=9.744; d.f.=2; 
p<0.01). 
 
Figure 4.106: Results obtained from tactile defensive children, on potato-eating behaviour 
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Figure 4.107: Results obtained from non-tactile defensive children, on potato-eating-
behaviour 
 
PORRIDGE: As depicted in Figures 4.108 and 4.109. Cooked porridge is 
refused by tactile defensive children: 15.2% as soft porridge, 41.4% as stiff 
porridge and 24.1% as putu or “krummel pap”. Porridge is less served to non-
tactile defensive children 60.6% stiff porridge and 81.8% putu porridge. A 
higher percentage of crisp breakfast cereals is eaten by both groups: 90.9% 
non-tactile defensive children eat crisp breakfast cereals compared to 72.4% 
tactile defensive children. Almost half of the number of tactile defensive 
children does not eat soft, mushy cereal, e.g. Pronutro or baby cereal 
compared to only 9.1% of the non-tactile defensive children. Mothers of the 
tactile defensive children reported that eating of baby cereal had been a 
problem when they had tried to introduce solids to their children at four to six 
months.  Statistical significant differences were found for stiff cooked porridge 
(²=8.044; d.f.=3; p<0.05). 
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Figure 4.108: Results obtained from tactile defensive children, on porridge-eating behaviour 
 
Figure 4.109: Results obtained from non-tactile defensive children, on porridge-eating 
behaviour  
 
See detail Addendum 13 for comments of parents on Question H 5: “any other 
comments regarding eating habits of the child”.  Parents of tactile defensive 
children commented that it is difficult to feed the tactile defensive child. 
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4.5.2 Allergy tests: IGE, Phadiatop and RAST FX5-paediatric food mix    
 
Only twenty-three children of the twenty-nine from the tactile defensive group 
had blood tests for allergies. A mother made the blood test for FX5-paediatric 
food mix for her child available, for use in this research (she was not willing to 
have other blood tests done).  
 
The children from the non-tactile defensive group were not asked to undergo 
blood tests for allergies because of the costs and unwillingness of parents to 
take them for blood samples. The results of the children from the tactile 
defensive group were: 47.8% had a high positive for IGE and 34.8% a low 
positive (a total of 82.6 %). 30.4% had a positive result for Phadiatop and 
33.3% a positive result for FX5-paediatric food screen as seen in Table 4.11. 
 
Table 4.11: Results of blood tests on children from the tactile defensive group 
 
IGE 
 Negative  
Low 
Positive  
High 
Positive  TOTAL  
Children 4 17.40% 8 34.8% 11 47.8% 23 100.0% 
 
Phadiatop 
 Negative  Positive  TOTAL  
Children 16 69.60% 7 30.4% 23 100.0% 
 
FX5-Paediatric food mix 
 Negative  Positive  TOTAL  
Children 16 66.70% 8 33.3% 24 100.0% 
 
 
4.6. Summary of results obtained as per research problem 
 
4.6.1. Whether tactile defensive children differ significantly from non-
tactile defensive children in their choice of food and aversion to 
certain textures of foods 
 
A statistically significant difference in the choice of food and aversion to 
certain textures of foods was found between children from the tactile 
defensive group and children from the non-tactile defensive group. Table 4.12 
summarises the questions of the food questionnaire for which statistically 
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significant differences results were obtained.  A trend is seen in other 
questions as well and it would be important to repeat the food questionnaire 
on a bigger sample.  See detail of statistics Addendum 14. 
 
Table 4.12: Summary of statistic significant detail food questionnaire 
 
Question no Figure no Detail of question ² p-value 
Degrees 
of  
Freedom 
            
    Eating behaviour       
C 1 4.6 Uneasy eating habits child 9.210 <0.05 2 
C 4 4.9 Child dislikes certain foods 9.118 <0.05 2 
C 11 4.17 Eating at other people’s houses 12.951 <0.01 3 
C 15.1 4.22 Leaves table if food unfamiliar 6.071 <0.05 2 
D 3.4.1 4.39 Child goes without food if dislikes food 13.631 <0.01 3 
          
  Type of fluid    
C 20 4.28 Milk 5.156 <0.05 1 
 4.28 Cooldrink 4.996 <0.05 1 
      
  Appetite       
C 7.1 4.12 Appetite for food 6.403 <0.05 2 
          
  Eating unfamiliar foods       
C 13 4.19 Hesitate to eat unfamiliar foods 5.698 <0.05 1 
D 3.10 4.48 Try new foods 9.140 <0.05 2 
          
  Smell       
D 1.1 4.30 Smell food offered 15.183 <0.01 2 
D 1.2 4.31 Refuse because of smell 8.301 <0.05 2 
          
  Consistency of food       
D 3.1 4.36 Mashed table foods 4.315 <0.05 1 
D 3.1 4.36 Chewy(meat) 14.367 <0.01 1 
D 3.1 4.36 Crunchy foods(carrots, celery) 9.448 <0.01 1 
D 3.1 4.36 Typical cooked family meal 19.115 <0.01 1 
          
  Texture       
D 3.3 4.38 Lumps in porridge 9.001 <0.05 3 
D 3.14 4.55 Low textured foods 8.973 <0.05 2 
D 3.15 4.56 High textured foods 11.47 <0.01 2 
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Table 4.12: Summary of statistic significant detail food questionnaire (continued) 
 
Question no Figure no Detail of question  ² p-value  
Degrees 
of  
Freedom  
  Temperature       
D 2.2 4.34 How eat ice-cream 8.178 <0.05 3 
D 2.3 4.35 Eating very hot food 21.822 <0.01 3 
      
  Gag       
D 3.6 4.44 Gag if child does not like food 13.344 <0.01 2 
          
  Bite inner cheek or lip       
D 3.9 4.47 Often bite inner cheek or lip 10.560 <0.01 2 
      
  Detail likes and dislikes       
  Fresh fruit       
F 1.2 4.64, 4.65 Bananas 4.031 <0.05 1 
F 1.9 4.64, 4.65 Mangoes 8.470 <0.05 2 
F 1.10 4.64, 4.65 Watermelon 7.637 <0.05 2 
  Vegetables       
F 2.2 4.66, 4.67 Cabbage 6.799 <0.05 2 
F 2.3 4.66, 4.67 Carrots 8.297 <0.01 1 
F 2.10 4.66, 4.67 Pumpkin 3.890 <0.05 1 
F 2.12 4.66, 4.67 Tomatoes 6.402 <0.05 1 
F 2.13 4.66, 4.67 Cucumber 7.968 <0.01 1 
F 2.14 4.66, 4.67 Lettuce 3.921 <0.05 1 
  Meat       
F 3.3 4.69, 4.70 Boerewors 13.903 <0.01 3 
F 3.4 4.69, 4.70 Mince 17.183 <0.01 2 
F 3.5 4.69, 4.70 Viennas 8.038 <0.05 3 
  Fish       
F 3.7.1 4.71, 4.72 Fried portions 7.541 <0.05 2 
F 3.7.2 4.71, 4.72 Fish fingers 13.244 <0.01 3 
F 3.7.3 4.71, 4.72 Fish tinned 11.843 <0.01 3 
F 3.7.4 4.71, 4.72 Calamari 14.082 <0.01 3 
      
  Table H       
H 1.2 4.90, 4.91 1.   Fruit Canned 10.015 <0.05 4 
H 2.1 4.92, 4.93 2.   Vegetables Fresh 11.922 <0.01 3 
H 3.2 4.92, 4.93 3.   Vegetable soup: Puree 10.361 <0.05 4 
H 9.4 4.102,4.103 9.   Bread: Raisin bread 10.227 <0.05 4 
H 10.3 4.104,4.105 10. Starch: Yellow rice and raisins 9.018 <0.05 3 
H 11.2 4.106,4.107 11. Potatoes: Cooked 9.744 <0.01 2 
H 12.2 4.108,4.109 12. Cooked porridge: Stiff 8.044 <0.05 3  
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4.6.2 The incidence of oral defensiveness among a group of tactile 
defensive children, compared to that of non-tactile defensive 
children 
 
According to the final conclusions by occupational therapists for this research, 
only one of the children from the non-tactile defensive group was oral 
defensive and a high percentage of the children from the tactile defensive 
group were oral defensive.  These differences were found to be statistically 
significant (²=37.043; d.f.=5; p<0.01). Table 4.13 gives a summary of the 
final conclusions of the occupational therapists. 
 
Table 4.13: Detail final conclusions occupational therapists 
 
 
Neither Tactile nor  
Oral Defensive Tactile Defensive Oral Defensive 
Both Oral and 
Tactile Defensive  
Category Children Percentage Children Percentage Children Percentage Children Percentage 
Experimental  0 0.0% 10 34.5% 0 0.0% 18 62.1% 
Control  27 81.8% 0 0.0% 1 3.0% 0 0.0% 
 
 Sensory Seeking Not Tactile Defensive TOTAL 
Category Children Percentage Children Percentage Children Percentage 
Experimental 1 3.4% 0 0.0% 29 100.0% 
Control 2 6.1% 3 9.1% 33 100.0% 
 
Table 4.14 gives detail of the results of the evaluation of children from the 
tactile defensive and non-tactile defensive groups, using the Winnie Dunn 
sensory profile, with detail from the caregiver questionnaire. There is a 
statistically significant difference in the prevalence of oral sensory seeking and 
oral sensory processing between children from the tactile defensive group and 
children, from the non-tactile defensive group. 
 
Table 4.14: Comparison between children from the experimental and the control groups for 
oral sensory sensitivity and oral sensory processing with Winnie Dunn sensory 
profile 
 
 t-Test 
Variable Category N Mean 
Standard 
Deviation Minimum Maximum Stat. p-value 
Oral sensory 
sensitivity 
Experimental   29 25.07 8.17 10.00 45.00 
-8.74 0.000 
Control 33 40.12 5.25 27.00 45.00 
Oral sensory 
processing 
Experimental 29 34.62 9.78 17.00 60.00 
-9.40 0.000 
Control 33 53.70 5.96 40.00 60.00 
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Tables 4.15 and 4.16 show the detail of performance for definite difference, 
probable difference and typical difference obtained in the Winnie Dunn 
sensory profile for oral sensory seeking and oral sensory processing. From 
Table 4.15 it is clear that oral sensory seeking differences were found to be 
statistically significant (²=36.757; d.f.=2; p<0.01).  Oral sensory processing 
differences were also found to be statistically significant (²=30.257; d.f.=2; 
p<0.01). 
 
Table 4.15: Detail performance: Oral sensory seeking  
  
 Definite difference Probable difference Typical performance TOTAL 
 Children Percentage Children Percentage Children Percentage Children Percentage 
Experimental  16 55.2% 9 31.0% 4 13.8% 29 100.0% 
Control 0 0.0% 4 12.1% 29 87.9% 33 100.0% 
 
Table 4.16: Detail performance: Oral sensory processing  
 
 Definite difference Probable difference Typical performance TOTAL 
 Children Percentage Children Percentage Children Percentage Children Percentage 
Experimental  
children 21 72.4% 5 17.2% 3 10.3% 29 100.0% 
Control  
children 0 0.0% 4 12.1% 29 87.9% 33 100.0% 
 
 
4.6.3 Whether tactile defensive children have a higher incidence of 
allergies than the norm 
 
The blood test results of the children from the tactile defensive group were 
received from the Pathology firms (Port Elizabeth, Cape Town and Pretoria). 
47.8% children had a high positive for IGE and 34.8 % a low positive (a total 
of 82.6 %). 30.4% had a positive result for Phadiatop.  
 
The FX5-paediatric food screen was positive for 33.3% of the children as seen 
in Table 4.11.  This difference was found to be statistically significant 
(²=20.93; d.f.=1; p<0.01) when compared to the upper limit of the norm of 
8.0%. 
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4.7 Concluding interpretation 
 
This research proves that there are definite statistically significant differences 
regarding the choice of food and aversion to certain textures of foods of tactile 
defensive children versus non-tactile defensive children. 
 
This research also proves that there are definite statistical significant 
differences in oral sensory seeking and oral sensory processing of the group 
of tactile defensive children versus the group of non-tactile defensive children. 
 
This research showed the incidence of allergies to FX5-paeditric food screen 
to be statistically significant more for the tactile defensive children, compared 
to the upper limit of the norm of 8.0%. 
 
4.8 Concluding comments: 
 
The results show that there is a definite statistical significance for tactile 
defensive children to have a limited choice of foods and to have an aversion 
to certain textures/consistencies, smell and temperatures of food. The 
experimental group was also statistically significantly tactile defensive when 
measured with the Winnie Dunn caregiver questionnaire. Conclusive 
interpretational remarks are made in the next chapter. 
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CHAPTER 5 CONCLUSIONS AND 
RECOMMENDATIONS  
 
 
In this chapter, the following will be discussed: 
 Introduction 
 Summary of main findings 
 Interpretation of results 
-- Statistical significance of identifying children for research 
           -- Statistical significance of questions of food questionnaire 
-- Picky/fussy eater 
-- Gagging 
-- Texture of foods 
           -- Fluid intake 
-- Appetite for food/sweets and sweet/salt taste 
-- Strong and spicy foods 
-- Fruit and vegetable intake 
-- Meat, chicken and fish 
-- Allergies 
 Limitations of the study 
 Significance of study 
 Recommendations regarding further study 
 Concluding comments 
 
 
 
5.1 Introduction  
 
This study shows a definite trend and a high incidence of statistically 
significant differences between the eating habits of the experimental group of 
tactile defensive children and the control group of non-tactile defensive 
children. 
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5.2 Summary of main findings 
 
The general research hypothesis was proven; compared to non-tactile 
defensive children there is a greater incidence among tactile defensive 
children with regard to food dislikes, oral defensiveness and food allergies. 
 
Statistical significance was found on several questions asked in the food 
questionnaire (see Table 4.12: Summary of statistical significant detail food 
questionnaire and Addendum 14: Statistical detail food questionnaire). An 
overall aversion to a large number of foods and a more negative response, 
“not willing to try” or “never” were found with the children in the tactile 
defensive group compared to those of the non-tactile defensive group. Tactile 
defensive children thus are fussy eaters that are difficult to feed in and away 
from home. The statistical significance found for porridge with lumps, low 
texture foods, high texture foods, mashed table foods, chewy (meat), crunchy 
foods (carrots, celery) and typical family meals, shows that they have a 
problem with textures.  They also do not like foods with nuts, raisins and 
whole wheat. Tactile defensive children differ significantly from non-tactile 
defensive children in their choice of food. 
 
The incidence of oral defensiveness among the group of tactile defensive 
children was statistically significant (p-value < 0.01) compared to the group of 
non-tactile defensive children. 
 
Positive results were obtained for 33.3% of twenty-four of the tactile defensive 
children for the FX5-paediatric food screen. This incidence of allergies were 
found to be statistically significantly more compared to the upper limit of the 
norm of 8.0% (²=20.93; d.f.=1; p<0.01). 
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5.3 Interpretation of results 
 
5.3.1 Statistical significance of identifying children for research 
 
The Winnie Dunn profile was used to identify the experimental group as tactile 
defensive children and those from the control group as non-tactile defensive, 
as this profile provides a standard method for professionals to identify children 
for tactile defensiveness (Dunn, 1999). There was a statistically significant 
difference in sensory seeking, oral sensory sensitivity, sensory sensitivity, 
touch processing and oral sensory processing between the two groups 
researched, with p-values < 0.01 for all five categories. Therefore, each child 
from the experimental group could be identified positively, by the occupational 
therapists with sensory integration qualifications, as tactile defensive. In the 
same way, each child from the control group could be identified positively as 
non-tactile defensive.  
 
Research shows that sensory defensiveness, including tactile defensiveness, 
affects 15.0% of the total population (Combrink, 1996). It seems, however, as 
if tactile defensiveness is under-diagnosed, especially in Port Elizabeth. To 
find thirty tactile defensive children between three and ten years of age in Port 
Elizabeth, to participate in the study, was a problem. Under-diagnosis may 
even be wider since several enquiries were received countrywide from 
parents after media exposure of the study and detail of tactile defensiveness 
together with the checklist for tactile defensiveness, as adapted from TIE 
questionnaire, by Mrs Elna Jooste, from Occupational Therapy Associates 
P.C. South Africa, was published.  
 
As there is a statistical difference between tactile defensive children and non-
tactile defensive children with the Winnie Dunn profile, the research 
recommends that in future more attention should be given to the Winnie Dunn 
profile, since seven of the final seventy children for this research were 
reclassified with the Winnie Dunn profile. As this profile can be used by other 
professionals, dietitians should make use of this tool, when picky eaters are 
referred to them, and become more aware of the problem of tactile 
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defensiveness. Under the heading, oral sensory processing in the Winnie 
Dunn caregiver questionnaire, specific questions on eating habits are asked. 
Speech therapist can also use this tool to identify oral sensitivity as no 
universal accepted tool or test for oral defensiveness is available to them.  
The definition of oral defensiveness was given in 1992 by Wilbarger as   “an 
avoidance of textures of food … some avoids soft foods; others avoid rough 
textures”. Speech therapists also under diagnose as only one referral for this 
study was received from speech therapists. 
 
Results of the speech therapists showed a statistical significance for mouth 
abnormalities (p-value <0.05) and statistical significance of hypersensitive 
gums (p-value <0.01).  The speech therapists did not know which children 
were which; they saw the children double blind.  
 
5.3.2 Statistical significance of questions of food questionnaire 
 
Statistical significance for the tactile defensive children was found for 
questions concerning:  
 eating behaviour  
 type of fluid 
 appetite  
 eating unfamiliar foods  
 smell  
 consistency of foods  
 texture  
 temperature (cold and hot food)  
 gagging  
 biting inner cheek or lip  
 fresh fruit (bananas, mangoes, watermelon)  
 vegetables (cabbage, carrots, pumpkin, tomatoes, cucumber, lettuce)  
 meat (boerewors, mince, viennas)  
 fish (fried portions, fish fingers, fish tinned, calamari)  
 canned fruit  
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 fresh vegetables  
 puree vegetable soup  
 raisin bread  
 yellow rice and raisins  
 cooked potato  
 cooked stiff porridge 
 
5.3.3 Picky/fussy eater 
 
Mothers could consider their children as difficult/picky/fussy eaters by their 
own or by family norms. The test results showed that 36.4% of the mothers of 
the non-tactile defensive children said, on the checklist for tactile 
defensiveness, that their children were fussy eaters compared to 79.3% of the 
mothers of the tactile defensive children. This data was statistically significant 
(p-value <0.01). The mothers of the tactile defensive children affirmed more 
problems in feeding their children. 
 
When evaluating the total food questionnaire, it was found that the tactile 
defensive children had refused foods consistently more often than the non-
tactile defensive children. 
 
The mothers of the tactile defensive children did not feel uneasy about the 
eating habits of their children and reported that they became used to the 
eating habits of their children, but this did show a statistical significant 
difference (p-value <0.05) between the groups. A substantial difference with 
statistical significance was seen between the tactile defensive children 
disliking certain foods or having an aversion to it, not willing to eat at other 
people’s houses, being difficult to feed at after-care and hesitating to eat 
unfamiliar food or becoming upset when unfamiliar food was placed in front of 
them, compared to non-tactile defensive children.  The tactile defensive 
children also had a statistically significant higher incidence of going without 
food if they did not like the food served. Most of them were not willing to try 
new foods and had to be bribed more often than the control group. 
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The detail asked about fresh fruit, vegetables, meat, chicken and fish in 
Category F of the questionnaire as well as in Category H of Food Table 
revealed that the tactile defensive children refuse a higher percentage of most 
of the above, when compared to the non-tactile group. There were a large 
proportion of statistically significant answers in both categories F and H of the 
food questionnaire. 
 
The food questionnaire showed that the tactile defensive group has a very 
limited food choice. Some of the tactile defensive children were willing to 
include only three to five different foods in their daily diet. Mothers were, at 
first, reluctant to reveal detail because of past negative reactions and because 
of having been blamed for their children’s eating behaviours. A tactile 
defensive child's acceptance of the food prepared and/or served can become 
a war between mother or caregiver and child. “In childhood, foods are the 
focus of a great deal of interaction with caretakers and a common source of 
difficulty between child and parent” (Fallon, Rozin & Pliner, 1984). As the 
questionnaire progressed, mothers expressed their thanks for the research 
and the insight into the problem, because they felt the research addressed a 
serious need. 
 
5.3.4 Gagging 
 
The control of food and the moving of food in the mouth by the tongue, while 
eating, were reported as a problem in children with sensory integration 
problems. If a sensorimotor event is seen as threatening by the child, the child 
gags during the experience (Fletcher, 1976; Oetter, Richter & Frick, 1995). 
Tarbell (1999) writes in a personal e-mail that children with oral defensiveness 
may gag when an empty spoon is placed on their tongues  
 
Gagging on food was reported by 50.0% of the mothers of the tactile 
defensive children. This was statistically significant, p-value <0.01. With the 
negative experience of gagging on a food, a child might not be willing to try it 
again and this might also be part of the limited food preferences. A resistance 
to eating food with lumps, food with low and high texture and the texture of 
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bananas was reported as “never” eaten, manifested higher in the tactile 
defensive group, showed statistical significant p-value <0.05 and could be 
linked to past gagging experiences. 
 
Questions were included in the questionnaire, on the chewing of meat and 
chicken, the spitting out of it and the keeping of it in the mouth and not 
swallowing it, because of the problem of mouth control, children may have a 
problem with food which is difficult to chew, like meat and chicken (important 
sources of protein) (Lucas, 2000).  Tactile defensive children disliked chewy 
meat to a statistically significant greater degree (p-value <0.01).  
 
5.3.5 Texture of foods 
 
Children may reject the foods they find difficult to chew if they have difficulties 
manipulating the textures in their mouths (Szczesniak, as cited in Lundy et al., 
1998). Lundy et al. (1998) also suggest that experience with difficult-to-chew 
textures that begin early in life can play a role in infants’ food preferences. 
 
An aversion to foods with different low and high textures was found in the 
tactile defensive group. Questions on textures were specifically included in the 
questionnaire, to compare differences between the two groups. Detail of 
questions on food textures showed statistical significance that tactile 
defensive children find textures difficult (lumps in porridge p-value <0.05, low 
textured foods p-value<0.05 and high textured foods p-value <0.01). 
 
The consistency of food most preferred by the tactile defensive children, were 
pasta combinations and toast. Foods that are disliked by tactile defensive 
children are mashed foods (p-value <0.05), chewy (meat) (p-value <0.01), 
crunchy foods (carrots, celery) (p-value <0.01) and typical cooked family meal 
(p-value <0.01).   Foods with lumps, nuts, kernels, raisins, yoghurt with pieces 
and soup with pieces were refused by about 50.0% of tactile defensive 
children.  When the question about yoghurt with pieces was asked, one of the 
four-year-old children from the experimental group said: “But you should know 
that that is something I do not eat! “ 
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5.3.6 Fluid intake 
 
The question on the amount of fluid intake was not statistical significant 
although 31.0% of mothers of the tactile defensive children reported that their 
children are always drinking compared to 6.1% of the non-tactile defensive 
children.  There was a statistical significance in the lower intake of milk (p-
value <0.05) and cooldrink (p-value<0.05) by the tactile defensive children. 
 
5.3.7 Appetite for food/sweets and sweet/salt taste 
 
The tactile defensive children’s appetite for both food and sweets was 
consistently lower than that of the non-tactile defensive children, but this detail 
was found to be not statistically significant. 
 
The experimental group of tactile defensive children also liked both sweet and 
salt less than the control group of non-tactile defensive children did. This was 
confirmed by the fact that the tactile defensive children ate sweets less often, 
but they showed a preference for sweet tastes rather than for salt tastes. 
Certain sweets were avoided by almost 50.0% of the tactile defensive children 
compared to 15.2% for chocolates with nuts in the non-tactile defensive 
children and the rest between 0.0% and 9.1%.  48.3% of the tactile defensive 
children never eat chocolates with soft centres, 55.2% chocolates with nuts, 
41.4% fudge, 37.9% hard boiled sweets, 44.8% toffees and 41.4% 
marshmallows. This was found to be not statistically significant. 
 
5.3.8 Strong and spicy foods 
 
Mothers of tactile defensive children reported that these children from a young 
age would open the fridge and eat gherkins and olives; other children in the 
household did not eat gherkins or olives. One mother also reported that her 
child had crawled regularly, as a seven-month-old baby, to the vegetable rack 
to eat raw garlic. It was also interesting that 50.0% or more of the tactile 
defensive children never ate Salsa and curry, and 20.7% never ate tomato 
sauce. This detail did not show a statistically significance. Some of the 
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children did not eat any food on their plate if the food had touched tomato 
sauce, or ate in the room next door if their brother/sister ate tomato sauce.  
 
5.3.9 Fruit and vegetable intake 
 
For a balanced diet, a variation of fruit and/or vegetables should be included 
in the child’s diet (Lucas, 2000). Thompson (1999) reports that a toddler’s diet 
if not well planned can easily be nutritionally inadequate. The tactile defensive 
child refused between 44.8—79.3% of the different vegetables served. There 
were of statistically significant difference with regard to vegetable refusal: 
cabbage (p-value <0.05), carrots (p-value <0.01), pumpkin (p-value <0.05), 
tomatoes (p-value <0.05), cucumber (p-value <0.01) and lettuce (p-value 
<0.05) by the tactile defensive children. 
 
Apples were the only fruit eaten by a large proportion of the tactile defensive 
children, between 34.5—65.6% of these children refused the other fruit. The 
data for bananas (p-value <0.05), mangoes (p-value <0.05) and watermelon 
(p-value <0.05) was statistically significant, only 27.6% of them also ate 
canned fruit compared to 75.8% of the children in the non-tactile group; this 
result was statistically significant (p-value <0.05). 
 
The mothers of the tactile defensive children also said during the interview 
that their children seldom ate the vegetables or fruit served to the rest of the 
family and, if these were dished up, they would not eat the rest of the food on 
the plate. 
 
Although the quantities of fruit and vegetables consumed by tactile defensive 
children were not surveyed, there is a possibility that tactile defensive children 
may get insufficient vitamins and minerals from their diet, which in turn may 
lead to health problems (Thompson, 1999).  Fortunately, 75.9% of the parents 
of the tactile defensive children gave their children multivitamins. However, 
the diet may still be lacking in fibre (Giovanninni, et al., 1996). 
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5.3.10 Meat, chicken and fish 
 
Meat, chicken and fish together with eggs, cheese and legumes - as dried 
beans and lentils - should be included in the diet of children, to ensure 
adequate protein intake (Lucas, 2000).   
 
Meat: 
Mince and boerewors, considered well accepted by children, were eaten by 
only 86.2% of the tactile defensive children and this data was statistically 
significant (p-value <0.01) for both boerewors and mince. Only small portions 
of meat were eaten by 41.4 – 65.5% of the tactile defensive children. The non-
tactile defensive children preferred big portions. Less than 50.0% of the tactile 
defensive children eat big portions of viennas compared to almost 90.0 % in 
the non-tactile defensive children.  This data was statistically significant  
(p-value <0.05).   
 
Chicken: 
Tactile defensive children preferred only small portions of chicken. Fewer 
tactile defensive children were not willing to try chicken and fewer spat out the 
chicken than they did the meat. Results relating to chicken were not 
statistically significant. 
 
Fish: 
Fish was not too well accepted by the tactile defensive children. 20.7- 37.9% 
of the tactile defensive children were not willing to try various forms of fish. 
Only 65.1% of the tactile defensive children ate small or big portions of fish 
fingers compared to 91.0% of the non-tactile defensive children. Results 
relating to fried fish portions (p-value <0.05), fish fingers (p-value <0.01) and 
tinned fish (p-value <0.01) were statistically significant. 
 
One of the tactile defensive children described calamari as tasting like an 
eraser and spat it out. He was not willing to try it again. 37.9% of the tactile 
defensive children were not willing to try calamari, compared to 6.1% of the 
non-tactile defensive children. This was statistically significant (p-value <0.01). 
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The above results relating to meat, chicken and fish indicates that, although 
the quantities of food consumed were not surveyed, there is a possibility that 
tactile defensive children may have insufficient protein in their diets. 
 
5.3.11 Allergies 
 
Tactile defensive children should be screened for possible allergen load (Total 
IgE) and for allergy for a specific food (Cap RAST or Cap RAST-paediatric 
food screen). The Cap Phadiatop inhalant screen can be done to identify 
common inhalant allergens. 
 
The difference for the FX5-paediatric food screen was found to be statistically 
significant (²=20.93; d.f.=1; p<0.01) when compared to the upper limit of the 
norm of 8.0%. This group of tactile defensive children had a higher incidence 
of allergies compared to the norm and reported incidence of the allergies in 
hyperactive and learning disabled children (Fenemore & Potter, 2002).  
 
5.4 Limitations of the study 
 
It would be necessary to repeat the questionnaire, using a larger group of 
tactile defensive children to show statistical significance to some aspects of 
the study, like untypical foods and a preference for sweet, salt, sour and bitter 
and other questions that revealed strong trends though it did show a 
statistically significance in this study. 
 
5.5 Significance of the study 
 
This study was of significance because it touched on the serious problems of 
feeding a balanced diet to a tactile defensive child. As such a large 
percentage of the children of the tactile defensive group were also oral 
sensitive, this could have influenced the limited food choices of the children. 
One of the children of the non-tactile defensive group was oral defensive, as 
evaluated by occupational therapists. The incidence of tactile defensiveness is 
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quoted as 15.0%, and points to a strong family history (Combrink, 1996). It 
could, therefore, be affecting many families and this problem needs to be 
understood by both health professionals and people involved in the food 
industry. 
 
It would be important to have recommendations for health professionals how 
to identify children who are tactile defensive and help these children to accept 
the food offered to them. Should a multidisciplinary health team address the 
problem, the misery of these children could be overcome. 
 
5.6 Recommendations regarding further study 
 
This was an explorative study and the first of its kind that deals with food 
choices of tactile defensive children.  This study has already drawn 
international interest. 
 
The following recommendations are therefore made: 
 
 Study the differences in food choices of a group of tactile defensive 
children who are not oral defensive compared to a group of tactile and 
oral defensive children.  
 Develop detailed recommendations to health professionals on how to 
identify children with tactile defensiveness and/or oral defensiveness 
when children referred to them have a history of fussy or picky eating 
and supply detail of therapy available for these children, to be able to 
treat or refer these children for treatment.   
 Re-apply food questionnaire to a bigger group of tactile defensive 
children. 
 Research the possible relationships between general allergies and food 
allergies/sensitivities and tactile defensiveness. 
 Research the detail of the weaning foods a group of tactile defensive or 
oral defensive and tactile defensive babies eats. 
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 Study premature babies with feeding problems as an early indication of 
tactile and/or oral defensiveness. 
 Study the quantities of the different foods consumed by a group of 
tactile defensive children 
 Study the familial incidence of tactile defensiveness and fussy eating 
habits. 
 Study the relationships between biographical variables and tactile and 
oral defensiveness. 
 
5.7 Concluding comments  
 
This exploratory study shows definite differences in the eating habits of a 
group of tactile defensive children when compared to a group of non-tactile 
defensive children. It is important that children with fussy eating 
problems/aversions to foods should be screened for tactile defensiveness. 
Correct therapy and a multi-disciplinary approach can help solve the eating 
problems of tactile/oral defensive children. 
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